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ABSTRACT 


The genera Hemiscyllium and Chiloscyllium and 
their species are revised, and two new species of 
Chiloscyllium are described. Hemiscyllium in- 
cludes five species: H.freycineti, H. hallstromi, H. 
ocellatum, H. strahani, and H. trispeculare. One 
juvenile specimen cannot be assigned to species 
and differs from all known juveniles. It may rep- 
resent a new species, but adults must be acquired 
before this can be conclusively shown. Chiloscyl- 


lium includes seven species: C. burmensis, new 
species, C. confusum new species, C. hasselti, C. 
griseum, C. indicum, C. punctatum, and C. pla- 
giosum. Skeletal anatomy and dermal denticles are 
studied and described for all species. A scheme of 
interrelationships within the family is proposed. 
The family Hemiscyllidae and the included genera 
of Hemiscyllium and Chiloscyllium are shown to 
be monophyletic. 


INTRODUCTION 


The Indo-Pacific shark family Hemiscyl- 
lidae contains the genera Hemiscyllium and 
Chiloscyllium (Compagno, 1973). At present 
there are five species in Hemiscyllium, and 
in Chiloscyllium there are five described 
species and two new species discussed below. 
Most species have a strong pigmentation pat- 
tern as juveniles, which is lost partly or com- 
pletely as they mature into adults. They are 
hardy under captive conditions, and attain a 
maximum size of about 1 m. Their hardiness, 
small size, and beautiful patterning have 
caused them to be commonly imported for 
the pet trade. 

In 1837 Miiller and Henle erected the ge- 
nus Chiloscyllium in which they (1841) in- 
cluded Scyllium plagiosum Bennett, Squalus 
tuberculatus Schneider (=C. indicum here), 
and two new species that they described as 
C. griseum and C. punctatum. Muller and 
Henle (1838) erected the genus Hemiscyllium 
for Squalus ocellatus Bonnaterre. In 1841 
Muller and Henle considered both genera to 
be scyliorhinids, and noted the close rela- 
tionship between the two genera; in 1841 they 
placed Scyllium malaisianum Lesson (which 
they spelled malaianum\ =H.freycinetiherC) 
into the genus Chiloscyllium. Bleeker (1852) 
maintained the two genera, and described C. 
hasselti, which for a long time was considered 
a synonym of C. griseum, but here it is shown 
to be a distinct species. Dumeril (1853) main- 
tained the two genera, and kept the species 
malaisianum (which he spelled malaianum, 
following Miiller and Henle, 1841; =H. frey- 
cineti here) in Chiloscyllium. Gill (1862) 
maintained both these genera and erected a 
thirdgenus, Synchismus, for C. tuberculatum 


(=C. indicum here). He placed all three gen- 
era in the family Scyliorhinidae, but put 
Hemiscyllium into its own subfamily of 
Hemiscyllinae, and Chiloscyllium and Syn- 
chismus in the Chiloscyllinae. Giinther (1870) 
placed all the species in the genus Chiloscyl- 
lium, family Scyliorhinidae. Waite (1901) 
again separated the two genera Chiloscyllium 
and Hemiscyllium, and first placed them in 
their own family of Hemiscyllidae. Regan 
(1908) placed all the species in Chiloscyllium 
in the family Orectolobidae. Garman (1913) 
separated the genera Chiloscyllium and 
Hemiscyllium again, but maintained them in 
the family Orectolobidae. Fowler (1941) put 
all the species in the genus Hemiscyllium, but 
maintained Chiloscyllium and Synchismus as 
subgenera and maintained the genus in the 
family Orectolobidae. Bigelow and Schroeder 
(1948) separated the genera Hemiscyllium and 
Chiloscyllium again in the family Orectolob- 
idae. Whitley (1967) transferred the two gen- 
era to the family Hemiscyllidae, where Com- 
pagno (1973) maintained them. Whitley 
(1967) also described two new species of 
Hemiscyllium from New Guinea, H. hall- 
stromi and H. strahani. We recently identi- 
fied a new species of Chiloscyllium at Oregon 
State University and another at the National 
Museum of Natural History, Smithsonian In- 
stitution; both are described below. 
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Institutional Abbreviations 

AMNH, American Museum of Natural History, 
New York, New York 

AMS, Australian Museum, Sydney, New South 
Wales, Australia 

ANSP, Academy of Natural Sciences, Philadel- 
phia, Pennsylvania 

BMNH, British Museum of Natural History, Lon- 
don, England 

BPBM, Bemice P. Bishop Museum, Honolulu, 
Hawaii 

CAS, Califomia Academy of Sciences, San Fran- 
cisco, Califomia 

CU, Comell University, Ithaca, New York 
FMNH, Field Museum of Natural History, Chi- 
cago, Illinois 

ISH, Ichthyologie—Institut fur Seefischerei, Ham- 
burg, Federal Republic of Germany 
LACM, Los Angeles County Museum of Natural 
History, Los Angeles, California 
MCZ, Museum ofComparative Zoology, Harvard 
University, Cambridge, Massachusetts 


MNHN, Museum National d’Histoire Naturelle, 
Paris, France 

OSU, Oregon State University, Corvallis, Oregon 
RMNH, Rijksmuseum van Natuurlijke Historie, 
Leiden, The Netherlands 
SU(CAS), Stanford University Collection, now at 
CAS 

UF, Florida State Museum, University of Florida, 
Gainesville, Florida 

UMMZ, University of Michigan Museum of Zo- 
ology, Ann Arbor, Michigan 
USNM, National Museum of Natural History, 
Smithsonian Institution, Washington, D.C. 
ZMH, Zoologisches Museum der Universitat, 
Hamburg, Federal Republic of Germany 

METHODS AND MATERIALS 

Morphometric measurements were made 
to the nearest 0.5mm using a Helios dial cal- 
iper. Measurements are defined in figure 1. 
Fin base measurements are from where the 
fin base first begins to erupt from the main 
body line. Tip of nose to mouth measure- 
ments are from the tip of the nose to the most 
anterior point of the upper lip at the ventral 
midline. Three measurements are not shown 
in the tables, as they completely overlap 
among all species. These were: spiracle di- 
ameter (ranged from 0.60% TL to 2.00% TL), 
first dorsal fin free margin (2.00% TL to 5.40% 
TL), and second dorsal fin free margin (2.00% 
TL to 4.10% TL). AIl morphometrics are giv- 
en in percentage of total length (TL) or in 
percentage of head length (HL), head length 
being the distance from nose tip to origin of 
the pectoral fin. All measurements are from 
the left side of the specimen. In tables 1 
through 28, the intervals which contain the 
measurements of the primary type (holotype, 
lectotype, or neotype) for each species are in 
boldface type. Under each species, where 
ranges for the morphometrics are listed, these 
ranges are followed by the measurement for 
the primary type in parentheses. 

In males, maturity was determined by the 
degree of calcification of the clasper carti- 
lages. Fully developed claspers were unbend- 
able, and these specimens were judged to be 
adult males. Females could not be accurately 
determined to be adults without dissection 
and examination of the ovaries. Since this 
could be done on only very few specimens, 
maturity of females was estimated either by 




puviv iiii 1V115U1, u iiwuw vw -,-- ' . 

second dorsal fin height; SL—second dorsal fin base; ST—second dorsal fin to tail tip; TL—nose tip to 
tail tip (total length). 
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possession of the adult color pattern, where 
applicable, or by their being an overall size 
equal to, or greater than, mature males of the 
same species. 

Vertebral centra counts and some skeletal 
studies were made from soft x-ray radio- 
graphs. Representative specimens of most 
species were alcian blue-alizarin red stained 
and cleared following the procedure of Din- 
gerkus and Uhler (1977) for skeletal studies. 
Specimens studied for skeletal morphology 
either by clearing and staining, or by dissec- 
tion, are marked by asterisks (*) in the ma- 
terial examined lists under each species. Skel- 
etal drawings were made through an American 
Optics dissecting scope with a camera lucida. 

Dermal denticles were studied with Cam- 
bridge Scanning Electron Microscopes (SEM) 
at City College of New York and the Amer- 
ican Museum of Natural History. Skin sam- 
ples for these studies were taken from the 
right medial shoulder area of the specimens 
studied. These samples were dried, washed 
in acetone and absolute ethyl alcohol, and 
gold coated for the SEM. Photographs were 
taken at 10 kv. 

KEY TO GENERA AND SPECIES OF 
THE HEMISCYLLIDAE 

la. Distance from nose tip to mouth goes more 

than five times in head length; narial bar- 
bel length goes more than 10 times in head 
length; distance from vent to origin of anal 
fin usually more than 30 percent of TL. . . 

genus Hemiscyllium . 2 

(juveniles under 250mm TL will not key 
to species) 

lb. Distance from nose tip to mouth goes less 

than five times in head length; narial bar- 
bel length goes less than 10 times in head 
length; distance from vent to origin of anal 
fin usually less than 38 percent of TL . . . 

genus Chiloscyllium . 6 

2a. Underside of head with dark spots or bands; 
epaulette spot blending into background 
color which is very dark strahani 

2b. Underside of head uniformly light in color, 
no dark bands or spots, epaulette spot eas- 
ily discernible from background color 

which is light . 3 

3a. Anterior portion of head (in front of eyes) 

with dark spots . 4 

3b. Anterior portion of head uniformly light in 
color with no spots. 5 


4a. Dark spots on anterior portion ofhead most- 

ly subequal to eye diameter . 

. H. trispeculare 

4b. Dark spots on anterior portion of head dis- 
tinctly less than half of eye diameter . . . 

. H. freycineti 

5a. All body spots distinctly smaller than epau- 

lette spot. H. ocellatum 

5b. Some body spots subequal to or larger than 

epaulette spot . H. hallstromi 

6a. Second dorsal fin base longer than first dorsal 
fin base, or rarely equal; if equal, body is 
not banded . . . C. confusum, new species 
6b. Second dorsal fin base shorter than first dor- 
sal fin base, or rarely equal; if equal, body 

is banded . 7 

7a. Posterior margins of first and second dorsal 
fins distinctly concave .. . C. punctatum 
7b. Posterior margins of first and second dorsal 

fins distinctly straight or convex . 8 

8a. Body color uniform . 9 

8b. Body banded or patterned . 11 

9a. Eyes small, less than 1.25 percent of TL; 
distance from vent to tail tip more than 
67 percent of TL; head length less than 

15.8 percent of TL; distance from nose tip 

to vent less than 31 percent of TL . 

. C. burmensis, new species 

9b. Eyes large, more than 1.25 percent of TL; 
distance from vent to tail tip less than 67 
percent of TL; head length more than 
15.8% of TL; nose tip to vent more than 

31 percent of TL. 10 

10a. Distance from first to second dorsal fin usu- 
ally more than 9.3 percent TL; first dorsal 
fin height more than 6.6 percent of TL; 
second dorsal fin height usually more than 

5.8 percent of TL . . . . C. griseum adults 
lOb. Distance from first to second dorsal fin less 

than 9.3 percent TL; first dorsal fin height 
less than 6.6 percent of TL; second dorsal 
fin height less than 5.8 percent of TL . . . 

.C. hasselti adults 

lla. Along anterior dorsal midline, most dark 
bands twice, or more, as wide as light 

bands; no lateral dermal ridges . 12 

11 b. Along anterior dorsal midline, all dark bands 
less than twice as wide as light bands, usu- 
ally subequal; lateral dermal ridges usually 

present . 13 

12a. Dark bands on body outlined in black; black 
spots interspersed over dorsal side of body 

.C. hasselti juveniles 

12b. Dark bands on body not outlined in black; 
no black spots interspersed over dorsal side 

of body .C. griseum juveniles 

13a. Anal fin height goes six times or more in 
anal fin base.C. indicum 
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13b. Anal fin height goes less than six times in 
anal fin base.C. plagiosum 

IDENTIFICATION OF 
HEMISCYLLIUM JUVENILES 

(UNDER 250MM TL) 

Juveniles are known only from three of the 
five described species of Hemiscyllium. There 
is also a juvenile specimen of Hemiscyllium 
which is very distinctive with regard to both 
color pattern and morphometrics, and which 
cannot be identified to species at the present 
time (see discussion of Hemiscyllium species, 
below). The juveniles of Hemiscyllium frey- 
cineti, hallstromi, and ocellatum are shown, 
respectively, in figures 26, 29, and 32. Ju- 
veniles of H. freycineti can be distinguished 
from those of the other two species by the 
presence of numerous small dark spots in the 
dark head band which overlies the eyes and 
spiracles. These spots are absent, or only a 
few are present, in juveniles of H. hallstromi 
and ocellatum. In H. freycineti there is also 
a large dark spot on the lateral sides of the 
abdomen just anterior to the pelvic fins. This 
spot is very small in juveniles of the other 
two species. The caudal bands of H.freycineti 
are offset from the dorsal fins (see fig. 26), 
whereas in the other species, two of the bands 
are directly below the dorsal fins, and they 
are continuous onto the dorsal fins (see figs. 
29 and 32). 

Juveniles of Hemiscyllum hallstromi can 
be distinguished from those of H. ocellatum 
by the presence of large dark spots within the 
dark bands behind the epaulette spots, which 
are subequal to the size of the epaulette spots. 
In H. ocellatum these dark spots are distinct- 
ly smaller (less than half) than the size of the 
epaulette spots (compare figs. 29 and 32). 
There are more small dark spots within the 
light bands on the tail of H. ocellatum ju- 
veniles than there are in juveniles of H. hall- 
stromi. 

FAMILY HEMISCYLLIDAE GILL, 1862 

Hemiscyllinae Gill, 1862, p. 42. 

Hemiscyllidae Waite, 1901, p. 32. 

Type Genus: Hemiscyllium Miiller and 
Henle, 1838; by monotypy. 

Diagnosis: Postoral fold continuous across 
chin, not split along midline (see fig. 2). Pos- 


terior end of anal fin base abuts anterior end 
of subcaudal lobe of caudal fin to the point 
where they are virtually contiguous. 

Description and Discussion: Orectolob- 
iform sharks of small size, rarely exceeding 
1 m. TL. Reproduction oviparous (Whitley, 
1967; Dral, 1981). Waite (1901) referred to 
them as ovoviviparous; however, his obser- 
vations were based on Hemiscyllium modes- 
tum (=Brachaelurus waddi) which is cur- 
rently placed in the family Brachaeluridae 
(Compagno, 1973). In most species color- 
ation varies considerably from juveniles to 
adults. They are bottom-dwelling sharks 
feeding mainly on crustaceans and molluscs. 
There are two genera in the family, Chilo- 
scyllium and Hemiscyllium. 

genus chiloscyllium muller and 

HENLE, 1837 

Chiloscyllium Miiller and Henle, 1837, p. 395. 
Chyloscyllium Dumeril, 1853, p. 40. 
Cheiloscyllium Hasse, 1878, p. 146. 

Synchismus G ill, 1862, p. 47. 

Type Species: Scyllium plagiosum Ben- 
nett, subsequent designation by Gill (1862). 

Diagnosis: Distance from nose tip to 
mouth more than 3 percent of TL (more than 
20% of HL); narial barbel length more than 
1.3 percent of TL (more than 10% of HL); 
distance from vent to origin of anal fin usually 
less than 37.5 percent of TL; usually 135 to 
180 vertebral centra; distance from nose tip 
to first gill slit more than 13.3 percent of TL. 

Description: Hemiscyllid sharks reaching 
approximately 1 m. in length. Adults in gen- 
eral more heavy bodied than adults of Hemi- 
scyllium. Juveniles, except of C. confusum, 
new species, strongly banded or patterned. 
Adults lose some or all banding or patterning. 

Discussion: There are seven species: C. 
burmensis, new species, C. confusum, new 
species, C. griseum, C. hasselti, C. indicum, 
C. plagiosum, and C. punctatum. All species, 
except C. burmensis, new species, are rela- 
tively widely distributed in the Indo-Pacific 
area. C. burmensis, new species is known from 
only one specimen. From x-rays, several 
species have been shown to feed at least par- 
tially on fish, as fish skeletons show up in the 
gut. 

Gill (1862) erected the genus Synchismus 






Fig. 2. Ventral views of head and neck of Chiloscyllium and Hemiscyllium. A) Chiloscyllium con- 
fusum, new species, USNM 148103; B) Hemiscyllium ocellatum, AMNH 44016. Note complete postoral 
fold in both genera; wider, more robust head in Chiloscyllium. 
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for C. indicum because of its distinctive lat- 
eral dermal ridges. Chiloscyllium indicum ac- 
tually shares this feature with C. plagiosum 
(see below). In all other respects C. indicum 
fits into the genus Chiloscyllium, where Syn- 
chismus has been synonymized by Regan 
(1908) and Garman (1913). Herein we main- 
tain Synchismus in the synonymy of Chilo- 
scyllium (see also discussion of interrelation- 
ships, below). 

Etymology: Chilo, from Latin, signifying 
large lips; scyllium, new Latin, firom Greek, 
skylion, meaning dogfish (a small shark); gen- 
der neuter. 

Chiloscyllium burmensis, new species 
Figures 3, 7, 59-60 

Holotype: USNM 202672* (a male; 
575mm); Burma: off Rangoon; 15°4'N, 
95°5 l'E; March 31, 1963; Anton Bruun. 

Diagnosis: Separable from all other species 
of Chiloscyllium by the small size of the eyes 
(less than 1.25% of TL); separable from C. 
plagiosum and C. indicum in having no bands 
or patterns on the skin in adults; separable 
from C. griseum, hasselti, and punctatum by 
the distance from vent to tail tip being longer 
than 67 percent of TL; separable from the 
three previous species and C. confusum by 
having the distance from nose tip to pectoral 
origin less than 15.8 percent of TL; separable 
from C. griseum and C. punctatum by having 
the second dorsal fin to tail tip distance more 
than 38 percent of TL; separable from C. 
griseum, hasselti, and confusum in having the 
distance from nose tip to vent less than 31 
percent of TL. 

Description: A species of Chiloscyllium 
known only from the holotype, an adult male. 
Morphometric measurements of the holo- 
type are as follows (as percentage of TL): nose 
tip to pectoral origin—15.65; nose tip to first 
gill slit—14.26; first to fifth gill slit—4.87; eye 
diameter—1.22; interorbital—4.87; nose tip 
to eye—6.78; nose tip to spiracle -8.17; nose 
tip to mouth—3.65; barbel—2.09; post oral 
fold—1.39; nose tip to first dorsal—36.35; 
nose tip to pelvic origin—29.22; nose tip to 
vent—30.78; vent to anal fin—35.48; vent to 
tail tip—67.30; first to second dorsal fin— 
11.13; second dorsal fin to tail tip— 38.43; 
pectoral length -12.70; pelvic length—10.96; 


first dorsal fin base—8.00; first dorsal fin 
height—6.26; second dorsal fin base—7.30; 
second dorsal fin height—5.22; anal fin base— 
14.43; anal fin free margin—1.22; anal 
height—2.09; subcaudal— 18.26; vertebral 
centra—176. Morphometric data are com- 
pared with other species in tables 1 to 28. 
Dorsally, body color is a uniform medium 
tan, to almost white on the ventral surface. 
Overall a more slender species of Chiloscyl- 
lium as can be seen in figure 3. X-rays of the 
holotype show fish skeletons in the gut, hence 
the species feeds at least in part upon other 
fishes. Distribution shown in figure 7. 

Etymology: Named for Burma, the coun- 
try of origin of the holotype and only known 
specimen. 

Chiloscyllium confusum, new species 
Figures 2, 4-7, 51, 57, 61-64 

Material Examined: Holotype: AMNH 
44126 (a male; 408mm); India: Kerala State; 
within 10 miles offshore of Calicut (Kozhi- 
kode); 1956; S. Wilkes. 

Thirty-five Paratypes: AMNH 44127* (2; 
101-153mm); OSU 1507 (3; 383-444mm); 
OSU 937 (3; 104-114mm); CAS 50893 (1; 
119mm); all with same data as holotype. 
USNM 202654 (1; 290mm); India: Kerala 
State; Neendakarai; 8 Oct. 1966; F. H. Berry. 
ANSP 81662 (2; 140-186mm); India: Bom- 
bay; 1924; F. Hallberg. USNM 221698 (2; 
607-612mm); West Pakistan: 25°11'N, 
66°20'E; 8 Dec. 1963; Anton Bruun (Int. In- 
dian Ocean Exped.). USNM 202674 (2; 606- 
623mm); Data same as USNM 221698. 
USNM 148105 (1; 546mm); Saudi Arabia: 
Persian Gulf; Tarut Bay, Ras Tanura, 1.5 mi. 
N of west pier; 11 May 1948; D. S. Erdman. 
USNM 148106 (1; 534mm); Saudi Arabia: 
Persian Gulf; Tarut Bay, Ras Tanura, Nejma, 
3 mi. N of west pier; 17 April 1948; D. S. 
Erdman. USNM 148107 (1; 546mm); Saudi 
Arabia: Persian Gulf; Tarut Bay, Channel S 
of Zaal Island; 2 June 1948; D. S. Erdman. 
USNM 148108 (1; 446mm); Saudi Arabia: 
Persian Gulf; Fasht A1 Jarim, 10 mi. N of 
Bahrain Island; 13 June 1948; D. S. Erdman. 
USNM 202671 (2; 541-547mm); India: Ke- 
rala State; Neendakarai, 8°56'N, 76°30'E; 8 
Oct. 1966; F. H. Berry. MCZ 46564 (1; 
352mm); India: Maharashtra State; Bombay 
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Harbor; July 1967; R. Baird. ISH 1/61 (1; 
320mm); India: Maharashtra State; Arabian 
Sea, ofF Alibag; 25 Nov. 1955; von Maydell. 
ZMH 1370 (1; 361mm); Data same as ISH 
1/61. ZMH 1371 (1; 115mm); India: Kar- 


nataka State; North Kanara, Arabian Sea off 
Karwar; 14 Feb. 1956; von Maydell. BPBM 
27525 (1; 527mm); India: Kerala State; 
Cochin, fish landing dock; 31 Jan. 1980; J. 
E. Randall. LACM 3831 1-31 (3; 590- 



Fig. 3. Chiloscyllium burmensis, new species, Fig. 4. Chiloscyllium confusum, new species, 

Holotype. USNM 202672. 575mm, TL. Adult Holotype. AMNH 44126. 408mm, TL. Subadult 
male. male. 



1983 


DINGERKUS AND DeFINO: FAMILY HEMISCYLLIDAE 


11 


655mm); West Pakistan: state of Baluchistan; 
Sonmiani Bay; 4 Feb. 1979; C. C. Swift. 
BMNH 1868.10.25.22 (1; 247mm); India: 
Andra Pradesh State; Vizagapatam (=Visha- 
khapatnam); Capt. Mitchell. BMNH 
1904.7.8.12(1; 568mm); West Pakistan: Ka- 
rachi; F. W. Townsend. BMNH 1912.3.1.49 
(1; 295mm); India: Orissa; From Indian Mu- 
seum. BMNH 1912.7.20.1 (1; 165mm); In- 
dia: Kerala State; Trivandrum, Travancore; 
From Trivandrum Museum. MNHN 1969- 
29 (1; 147mm); India: OrissaState; Puri, Gulf 
of Bengal; July 1877; Endel. 

Referred Specimens: LACM 38312-24 (1; 
590mm); West Pakistan: state of Baluchistan; 
Sonmiani Bay; 5 Feb. 1979; C. C. Swift. 
USNM 202671 (1; 548mm); India: Kerala 
State; Neendakarai; 8 Oct. 1966; F. H. Berry. 

Diagnosis: Second dorsal fin base longer 
than first dorsal fin base, rarely equal. Ju- 
veniles uniform in color, no bands or pat- 
terning. These two characters separate C. 
confusum, new species from all other species 
of Chiloscyllium. 

Description and Discussion: Morpho- 
metric ranges for the species (with measure- 
ments of holotype in parentheses) are as fol- 
lows (as percentage of TL): nose tip to pectoral 
origin—16.08, 19.61 (17.89); nose tip to first 
gill slit—13.86,16.99(16.18); first to fifth gill 
slit—3.84, 6.84 (4.84); eye diameter— 1.38, 
1.79 (1.47); interorbital—4.75, 6.93 (5.27); 
nose tip to eye—6.47, 8.94 (6.86); nose tip 
to spiracle—6.83, 10.71 (8.09); nose tip to 
mouth—3.41,5.66 (4.41); barbel—1.37, 2.63 
(2.21); postoral fold—1.29, 1.92 (1.47); nose 
tip to first dorsal fin—35.02, 40.33 (35.29); 
nose tip to pelvic origin —30.77, 34.46 
(32.11); nose tip to vent—33.10, 36.29 
(33.58); vent to anal fin—28.95, 38.25 (34.07); 
vent to tail tip—60.95, 67.58 (63.97); first to 
second dorsal fin—8.65, 14.51 (10.54); sec- 
ond dorsal to tail tip—33.94, 39.42 (37.74); 
pectoral fin length—10.00, 13.96 (12.01); 
pelvic fin length—8.50, 11.93 (10.29); first 
dorsal fin base—7.21, 8.82 (7.84); first dorsal 
fin height—4.29, 8.36 (6.00); second dorsal 
fin base—7.69, 9.92 (8.82); second dorsal fin 
height—4.20, 7.05 (5.15); anal fin base— 
10.58, 13.21 (11.27); anal fin free margin— 
0.65, 1.31 (0.98); anal fin height-1.43, 2.80 
(1.96); subcaudal-16.82, 20.79 (18.87); ver- 
tebralcentra—143, 171 (157). Morphometric 


measurements are compared with other 
species in tables 1 to 28. Adult and juvenile 
stages are illustrated in figures 4 and 5, re- 
spectively. This is the only species of Chi- 
loscyllium in which the juvenile body color 
is uniform, and identical with that of the adult. 
Body color is medium tan dorsally, paler on 
the ventral surface. Edges of the fins darken 
from light to medium brown. In color slides 
of a freshly preserved specimen (BPBM 
27525; courtesy of J. E. Randall), the edges 
of the pectoral and pelvic fins are an orange- 
yellow color. Adults look virtually identical 
with adults of C. griseum, with which they 
have long been confused. These two species 
can be easily separated by the dorsal fin base 
lengths. In C. confusum, new species the sec- 
ond dorsal fin base length is longer than the 
first, or rarely equal; in C. griseum the first 
dorsal base is always longer than the second. 
The same is true of C. burmensis, new species 
and C. hasselti. Juveniles of C. confusum, 
new species can easily be separated from those 
of C. griseum and C. hasselti, which always 
have characteristic banding pattems and spots 
(compare figs. 5, 9, and 11). Dermal denticles 
are illustrated in figures 61 to 64, and are 
discussed further below. Teeth are illustrated 
in figure 57. Breeding and embryology have 
been described by Dral (1981) under the name 
of C. griseum. Apparently fairly common west 
of the tip of India (fig. 7); relatively rare east 
of the tip of India. The two species, C. con- 
fusum, new species, and C. griseum live sym- 
patrically around the tip of India, apparently 
without interbreeding. Maturity reached be- 
tween 446 and 541mm TL. Presumably, 
breeding takes place around February as 
LACM 38311-31 (specimen no. 2), collected 
4 Feb. 1979, has ripe eggs in the uterus with 
no signs of development. Chiloscyllium con- 
fusum, new species appears to be primarily a 
bottom feeder, feeding mainly on molluscs 
and crustaceans. On x-rays of several speci- 
mens the gut has opaque material in it, ap- 
parently pieces of shell and crustacean exo- 
skeletons. In LACM 38311-31 (specimen no. 
3) there is part of a squid ( Loligo sp.) in its 
mouth. From x-rays one specimen, ZMH 
1370, has what appears to be an ophichthyid 
eel (see fig. 6) in its gut. 

Etymology: From Latin confusus, mean- 
ing mixed up, in reference to the confusion 
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between this species and C. griseum. Gender 
neuter. 

Chiloscyllium griseum Miiller and 
Henle, 1841 

Figures 8-9, 12, 24, 65-66 

Chiloscyllium griseum Miiller and Henle, 1841, p. 
19. 



Fig. 5. Chiloscyllium confusum, new species, 
Paratype. OSU 937 104mm, TL. Juvenile male. 


Material Examined: Lectotype (herein 
designated): MNHN 1010 (a male; 374mm); 
India: Kerala State; Malabar; Dussumier; (see 
discussion of locality below). 

Four Paralectotypes: MNHN 1011 (1; 
524mm); Data same as lectotype. MNHN 
1009 (3; 453-548mm); Data same as lecto- 
type. 


i 



Fig. 6. Chiloscyllium confusum, new species, 
Paratype. ZMH 1370. 320mm, TL, subadult fe- 
male. Print of radiograph, showing eel in stomach. 
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Fig. 7. Distribution of Chiloscyllium confusum, new species (circles), and Chiloscyllium burmensis, 
new species (triangle). Solid circle and triangle indicate primary type localities. 


Referred Specimens: OSU 942 (2; 115- 
181mm); India: Kerala State; within 10 mi. 
offshore of Calicut (Kozhikode); 1956; S. 
Wilkes. USNM 221695 (1; 752mm); Ceylon 
(Sri Lanka): off Mutwal; 9 March 1970; T. 
Roberts. USNM 205266 (1; 770mm); Ceylon 
(Sri Lanka): Mannar; Colombo; 24 August 
1969; P. Heemstra. USNM 221697 (1; 
225mm); Ceylon (Sri Lanka): off Payagala; 
19 Dec. 1969; C. C. Koenig. SU(CAS) 41988 
(1; 193mm); India: Kerala State; Calicut (Ko- 
zhikode); 13 June 1941; A. W. Herre. USNM 
221688* (2; 232-343mm); Ceylon (Sri Lan- 
ka): off Lunawa; 6 Dec. 1969; C. C. Koenig. 
USNM 221696 (3; 219-264mm); Ceylon (Sri 
Lanka): Gulf of Mannar; Talainmar, point on 
S side of Adam’s Bridge; 18 March 1969; F. 
J. Schwartz. FMNH 91305 (1; 228mm); In- 
dia: Maharashtra State; Bombay, Kolaba; 5 
Oct. 1976; J. Punjuani. BPBM 20585 (1; 
615mm); India: Madras State; Tuticorin; 1 


March 1975; J. E. Randall and R. Rao. LACM 
38291-3 (8; 595-665mm); West Pakistan: 
Karachi; fish market; 14 Jan. 1979; C. C. 
Swift. BMNH 1868.10.25.23-4 (2; 150- 
155mm); India: Andhra Pradesh State; Vi- 
zagapatam (=Vishakhapatnam); Capt. 
Mitchell. BMNH 1889.2.1.4184-5 (3; 122- 
264mm); India: Kerala State; Malabar; F. 
Day. BMNH 1889.2.1.4181-3 (3; 132- 
345mm); India: Madras State: Madras; F. 
Day. ISH 2/61 (1); India: Karnataka State; 
N. Kanara, off Karwar; 14 Feb. 1956; Ger- 
man Indian Ocean Exped. ZMH 10114 (1); 
Ceylon (Sri Lanka): Colombo; 27 July 1904; 
J. Hagenbeck. RMNH 8543 (1; 290mm); In- 
dia: Madras State; Madras; J. Day. ZMH 1372 
(1); India: Maharashtra State; Alibag; 25 Nov. 
1955; German Indian Ocean Exped. ZMH 
1373 (1); Data same as ISH 2/61. BMNH 
1850.11.18.54 (1; 350mm); No data; stuffed 
skin. FMNH 93576 (3); India: Madras State: 
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Musaltivu, n side, outer reef; 2 Jan. 1964; L. 
P. Woods. 

Diagnosis: Juveniles: separable from C. 
confusum in that C. griseum is banded, 
whereas C. confusum is unbanded; also C. 


griseum has the first dorsal base longer than 
the second and C. confusum has the second 
dorsal fin base longer than the first; separable 
from C. hasselti juveniles which have the 
bands outlined in black, whereas C. griseum 



Fig. 8. Chiloscyllium griseum Miiller and Fig. 9. Chiloscyllium griseum Muller and 
Henle, Lectotype. MNHN 1010. 374mm, TL. Henle. SU(CAS) 41988. 193mm, TL. Juvenile 
Subadult male. male. 
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does not have the bands outlined in black 
(compare figs. 9 and 11). Adults: can be dis- 
tinguished from C. confusum in that the first 
dorsal fin base is longer than that of the sec- 
ond in C. griseum, whereas in C. confusum 
the second dorsal fin base is longer than the 
first; separable from C. burmensis in that the 
vent to tail tip is less than 65 percent of TL 
(more than 67% of TL in C. burmensis ), nose 
tip to vent is more than 33 percent of TL (less 
than 31% in C. burmensis), second dorsal fin 
to tail tip is less than 37.25 percent of TL 
(more than 38.25% of TL in C. burmensis)\ 
separable from C. hasselti in that the first to 
second dorsal fin distance is usually more 
than 9.3 percent TL (less than 9.3% of TL in 
C. hasselti ), first dorsal fin height is usually 
more than 6.6 percent of TL (less than 6.6% 
ofTL in C. hasselti ), second dorsal fin height 
is usually more than 5.8 percent of TL (less 
than 5.8% in C. hasselti). 

Description: Morphometric ranges for the 
species (with the measurements of lectotype 
in parentheses) are as follows (as percentage 
TL): nose tip to pectoral origin —16.53, 19.53 
(17.38); nose tip to first gill slit— 13.93, 18.26 
(15.24); first to fifth gill slit-4.11, 6.15 (6.15); 
eye diameter—1.34, 2.22 (1.60); interorbi- 
tal—4.77, 6.96 (5.61); nose tip to eye—6.11, 
8.89 (6.95); nose tip to spiracle—7.44, 10.34 
(9.09); nose tip to mouth—3.65, 5.25 (4.01); 
barbel— 1.83,3.02 (2.67); postoral fold- 1.29, 
1.87(1.87); nose tip to first dorsal fin—3 6.9 9, 
41.56 (37.97); nose tip to pelvic origin— 
32.58, 37.14 (34.49); nose tip to vent-34.48, 
38.31 (35.56); vent to anal fin-28.18, 34.54 
(32.35); venttotailtip-58.05, 64.35 (60.16); 
first to second dorsal fin—8.70, 11.45 (9.89); 
second dorsal fin to tail tip—31.30, 37.02 
(34.49); pectoral fin length—10.67, 14.71 
(14.71); pelvicfinlength—9.34, 12.97 (11.50); 
first dorsal fin base—8.59, 10.05 (9.89); first 
dorsal fin height—6.22, 8.02 (8.02); second 
dorsal fin base—7.44, 9.13 (9.09); second 
dorsal height—5.33, 7.20 (6.68); anal fin 
base—10.13, 14.36 (11.76); anal fin free mar- 
gin-0.89, 1.74 (1.34); anal fin height- 1.78, 
3.21(3.21); subcaudal-16.03, 21.74 (18.98); 
vertebral centra—157, 169 (163). Morpho- 
metric data are compared with other species 
in tables 1 to 28. Juveniles are banded with 
light gray-brown and dark gray-brown bands. 
With age the bands become less distinct until 


adults are a fairly uniform tan to light brown 
dorsally; the ventral side is cream to light tan. 
Males reach sexual maturity between 453mm 
and 548mm TL. Distribution is shown in 
figure 12. Subadult and juvenile stages are 
illustrated in figures 8 and 9. Adults look very 
similar to adults of C. confusum with which 
they have long been confused. Adults of the 
two species can easily be separated on the 
basis of the comparative dorsal fin base 
lengths (see above). Both species have a mid- 
dorsal ridge extending from the back of the 
head to the first dorsal fin, continuing be- 
tween the first and second dorsal fins, then 
running from the second dorsal fin somewhat 
onto the caudal peduncle. These ridges are 
somewhat higher in C. confusum than they 
are in C. griseum. 

Discussion: Miiller and Henle (1841) de- 
scribed this species based upon one specimen 
from Malabar, collected by Dussumier, six 
specimens from Pondicherry, collected by 
Belanger, and they stated that all the speci- 
mens were in Paris. Investigations at MNHN 
in Paris yielded five specimens labeled from 
Malabar, collected by Dussumier, and no 
specimens from Pondicherry, collected by 
Belanger. The other two specimens cited are 
believed lost. However, this still leaves con- 
fusion because of the discrepancies in num- 
bers of specimens from the two localities. 
Presumably either Miiller and Henle inverted 
their data and meant to say six from Malabar 
and one from Pondicherry, or the collections 
were mixed up in Paris. Since C. griseum is 
known from both localities, either explana- 
tion is plausible. We accept the MNHN spec- 
imens as the series examined by Muller and 
Henle, but at present cannot support conclu- 
sively either explanation. Thus we accept the 
specimens as labeled at MNHN, and desig- 
nate MNHN 1010 as the lectotype, and the 
remaining specimens as paralectotypes 
(MNHN 1009, MNHN 1011). Muller and 
Henle (1841) also gave Japan as the range of 
this species and on page 189 they corrected 
it to Java. However, for neither of these lo- 
calities do they list any specimens coming 
from there in their examples studied. 

Muller and Henle (1841), along with their 
description of C. griseum, published a plate 
(no. 4) labeled C. griseum. However, the 
specimen illustrated is actually C. puncta- 
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Frequency Distribution of Nose Tip to Pectorai Origin as Percentage of Total Length 
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TABLE3 


Frequency Distribution of First to Fifth Gill Slit Distance as Percentage of Total Length 


Species 

Chiloscyllium 
burmensis, new species 
confusum, new species 
griseum 
hasselti 
indicum 
plagiosum 
punctatum 

Hemiscyllium 

freycineti 

hallstromi 

ocellatum 

species 

strahani 

trispeculare 


3.61 

4.01 

4.41 

4.81 

5.21 
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to 
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1 
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2 
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1 

— 
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2 

_ 

— 

— 

12 

5.24 

2 

_ 
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5.18 

_ 
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10 

4.71 

_ 

_ 
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_ 

24 

4.76 

2 

- 
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17 

5.49 


1 
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5.01 

_ 
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_ 
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9 

5.54 
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_ 

20 

4.82 

1 

_ 
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6.08 

_ 
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— 

2 

5.01 

_ 

_ 

_ 

_ 

7 

4.70 


tum. It was labeled as collected by Kuhl and 
van Hasselt from Java, and is probably 
RMNH 4178. This specimen matches the il- 
lustration in body proportions, and color pat- 
tern. This error in figures led to confusion 
between these two species. 

Etymology: From Latin, griseus, meaning 
grayish brown in color; gender neuter. 

Chiloscyllium hasselti Bleeker, 1852 
Figures 10-12, 24, 52, 67—70 

Scyllium griseum van Hasselt, 1824, p. 89. Nomen 
nudum. 

Chiloscyllium obscurum Gray, 1851, pt. 1, p. 35, 
Nomen nudum. 

Chiloscyllium indicum var. obscura Giinther, 1870, 
p. 413. New combination. 

Chiloscyllium indicum var. obscura Ogilby, 1888, 
p. 8. New combination. 

Chiloscyllium hasseltii Bleeker, 1852, p. 14. 

Material Examined: Lectotype (herein 
designated): BMNH 1867.11.28.196 (a male; 
594mm); Indonesia: Moluccas; 1852; P. 
Bleeker. 

Paralectotypes: RMNH 7408 (2; 490— 
602mm); Indonesia: Java or Sumatra; 1850- 
1860; P. Bleeker. 

Referred Specimens: BMNH 1845.6.22. 
122 (1; 487mm); Indonesia; Moluccas; Mr. 
Frank (holotype of C. obscurum Gray). MCZ 


47-S (1; 182mm); Malaysia: Penang; 21 Sept. 
1859; W. H. Putnam. MCZ 48-S (3; 125- 
398mm); Malaysia: Singapore; 20 Sept. 1859; 
W. H. Putnam. MCZ 108-S (1; 609mm); Ma- 
laysia: Penang; 20 Aug. 1860; W. H. Putnam. 
ANSP 87196 (1; 307mm); Thailand: Rayong; 
1936; R. de Schauensee. CAS 35819 (1; 
228mm); Malaysia: off Kuching; Nov. 1975; 
F. Steiner. UMMZ 191397 (2; 118-213mm); 
Thailand: Prov. Prachuab Khiri Khan; Ban 
Khlong Wan, Gulf of Thailand; 12—13 Dec. 
1964; K. F. Lagler. UMMZ 179034 (1; 

197mm); Indonesia: Java; vicinity of Batavia 
(Djakarta); 1928-1929; A. Hardenberg. 
USNM 91837 (1; 197mm); China Seas; 7 Feb. 
1889; from Australian Mus. SU(CAS) 8036 
(1; 525mm); Indonesia: Sumatra; Padang; H. 
Fowler. AMNH 44017* (2; 437-537mm); In- 
donesia: Java; Batavia (Djakarta); March 
1931; E. G. White. CAS 33856* (3; 138- 
204mm); Burma: Maungmagan; 1937; Meg- 
gitt. CAS 40583 (1; 223mm); Thailand: Pra- 
chuap Khiri Khan Prov.; 4 mi. offshore, E of 
Town, 11°48'N, 99°53'E; Sept. 1960; G. Van- 
derbilt Foundation. CAS 40584 (1; 259mm); 
Thailand: Prachuap Khiri Khan Prov.; W 
beach in front of Phukhao Chinh Kajok; 21 
June 1961; Pairojana et al. FMNH 69875 (1; 
158mm); Malaysia: Bomeo; Sarawak, Niah; 
1960; T. Harrison. BPBM 20006 (1; 94mm); 
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Malaysia: between E shore of Penang Island 
and mainland; 2 Dec. 1975; M. S. Doty. 
SU(CAS) 14312 (1; 590mm); Malaysia: Pe- 
nang; 1937; A. W. Herre. ANSP 60409 (1; 
307mm); Thailand: Bangkok; May 1934; R. 
de Schauensee. LACM 36871-4 (2; 360- 
451mm); Malaysia: Singapore market; 1966; 

R. Gooding. BMNH 1860.3.19.688 (1; 
245mm); Malaysia: Penang; Dr. Cantor. 
BMNH 1860.3.19.894 (2; 175-210mm); East 
Indies. BMNH 1904.1.25.1 (1; 120mm); Ma- 
laysia: Malay Peninsula; Mr. Evans. RMNH 
29210 (1; 550mm); Malaysia: Singapore; ca. 
1851; Dutronquei; Bleeker ColL, rec’d. 1879. 
RMNH 4169 (1; 122mm); Indonesia: Java; 

S. Muller. RMNH 4171 (1; 188mm); Indo- 
nesia: Moluccas; E. A. Forster. RMNH 7409 
(8; 155-445mm); From Bleeker Collection. 

Diagnosis: Juveniles: separable from C. 
confusum in having first dorsal fin base longer 
than second and body being banded rather 
than uniform in color; separable from C. gri- 
seum in having the bands on the body edged 
in black (compare figs. 9 and 11). Adults: 
separable from C. confusum in that the first 
dorsal fin base is longer than the second; sep- 
arable from C. burmensis in that the vent to 
tail tip length is less than 65 percent of TL, 
nose tip to vent length more than 33 percent 
of TL, and the second dorsal fin to tail tip 
length less than 37.25 percent of TL; sepa- 
rable from C. griseum in that the distance 
from first to second dorsal fins is usually less 
than 9.3 percent of TL (more than 9.3% in 
C. griseum ), first dorsal fin height usually less 
than 6.6 percent of TL (more than 6.6% in 
C. griseum), second dorsal fin height usually 
less than 5.8 percent of TL (more than 5.8% 
in C. griseum). 

Description: Morphometric ranges for the 
species (with the lectotype’s measurements in 
parentheses) are as follows (as percentage of 
TL): nose tip to origin of pectoral fin— 16.50, 
20.29 (16.50); nose tip to first gill slit — 14.48, 
18.16 (14.48); first to fifth gill slit—4.38, 6.19 
(5.22); eye diameter—1.45, 2.24 (2.02); in- 
terorbital—5.22, 6.78 (5.22); nose tip to eye— 
6.73, 9.42 (6.73); nose tip to spiracle—8.57, 
10.87 (8.59); nose tip to mouth—3.63, 6.37 
(4.21); barbel—1.52, 3.43 (2.53); postoral 
fold—1.02; 1.81 (1.68); nose tip to first dorsal 
fin—36.23, 40.40 (40.40); nose tip to pelvic 
origin—31.33, 34.32 (34.18); nose tip to 


vent—33.16, 37.71 (34.51); venttoanal fin— 
26.81, 33.73 (33.16); vent to tail tip—58.86, 
64.25 (62.79); first to second dorsal fin—6.63, 
11.11 (11.11); second dorsal fin to tail tip— 
32.85, 38.41 (33.34); pectoral fin length— 
10.20, 13.46 (12.46); pelvic fin length—7.11, 
12.10 (11.62); first dorsal fin base—7.46, 
10.61 (9.26); firstdorsal finheight—4.82, 8.01 
(7.41); second dorsal fin base—6.38, 9.84 
(8.08); second dorsal fin height—3.95, 6.70 
(6.06); anal fin base-10.15, 14.89 (11.95); 
anal fin free margin — 0.60, 1.60 (1.18); anal 
fin height—1.45, 3.11 (2.53); subcaudal— 
16.95, 21.74 (17.68); vertebral centra—156, 
175. Morphometric data are compared with 
other species in tables 1 to 28. Adult and 
juvenile stages are illustrated in figures 10 
and 11. Juveniles are banded with light gray- 
brown and dark gray-brown bands and are 
outlined in black. With age these bands be- 
come more and more indistinct until they 
become a uniform medium to dark brown 
color. The black edgings are the last parts of 
the color pattern to disappear, hence some 
almost adult specimens will have the ap- 
pearance of being spotted. Ventral surface 
shows a cream to light tan color. Males reach 
sexual maturity between 437 and 537mm TL. 
Presumably eggs hatch in about December, 
as BPBM 20006, collected 2 Dec. 1975, was 
about to hatch. It had a yolk sac measuring 
12 by 7 mm, and 94mm TL. The next small- 
est specimen (BMNH 1904.1.25.1) measured 
120mm TL, and had a 2mm yolk stalk. There 
was no information with this specimen stat- 
ing what month of the year it was collected. 
From these two specimens it can be assumed 
that C. hasselti hatches between 94 and 
120mm TL. Also, BPBM 20006 was found 
with the egg case attached to the marine plant 
Enhalus. Adults of C. hasselti look almost 
identical with adults of C. confusum, bur- 
mensis, and griseum but can be separated by 
morphometric measurements (see above). 
The distribution of C. hasselti is shown in 
figure 12. 

Discussion: Bleeker (1852) described C. 
hasselti based upon five specimens, ranging 
in size from 480 to 590mm, from off Batavia, 
Java. There exist three specimens that may 
belong to this original type series: BMNH 
1867.11.28.196, a 594mm male; RMNH 
7408, two specimens of 490 and 602mm. 
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However, the BMNH specimen is labeled as 
coming from the Moluccas, and the RMNH 
specimens are labeled as coming from Java 
or Sumatra. None of these localities precisely 
match Bleeker’s stated locality. Hence, these 
may not be of the original type series, or 


Bleeker may have mislabeled the localities 
on the specimens, or Bleeker may have mis- 
stated the locality in his 1852 publication. 
Which of these possibilities is accurate we 
cannot determine at the present time from 



Fig. 10. Chiloscyllium hasselti Bleeker. AMNH Fig. 11. Chiloscyllium hasselti Bleeker. CAS 
44017. 537mm, TL. Adult male. 35819. 228mm, TL. Juvenile female. 
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Fig. 12. Distribution of Chiloscyllium griseum (circles) and C. hasselti (triangles). Solid circle and 
triangle indicate primary type localities. 


information that is available. The BMNH 
specimen was considered to be the type by 
Gunther (1870). Since these three specimens 
approximate the size ranges stated by Bleeker 
(allowing for some stretching over time), and 
originate from the correct time period, we 
accept these three specimens as being of the 
original type series. The BMNH specimen, 
having been considered the type by Gunther 
(1870), and being the best preserved speci- 
men, appears to be the best specimen for the 
lectotype of the species. Accordingly, we 
herein designate BMNH 1867.11.28.196 as 
the lectotype of Chiloscyllium hasselti Bleek- 
er. Since the label on this specimen states the 
locality as being the Moluccas, the type lo- 
cality for the species must be emended to 
agree with the primary type. We herewith 
emend the type locality for C. hasselti Bleeker 
to the Moluccas. 

Etymology: Named for J. C. van Hasselt, 


an early explorer and collector in the East 
Indies. 

Chiloscyllium indicum (Gmelin, 1789) 
Figures 13-15, 24, 53, 71-74 

Squalus indicus Gmelin, 1789, p. 1503. 
Chiloscyllium indicum Giinther, 1870, p. 411. 
Squalus colax Meuschen, 1781. Made unavailable 
by the Intemational Commission of Zoological 
Nomenclature (1950); also see Wheeler (1956). 
Chiloscyllium colax Whitley, 1939, p. 228. 
Hemiscyllium colax Fowler, 1941, p. 89. 

Squalus tuberculatus Schneider, 1801, p. 137. 
Scyliorhinus tuberculatus Blainville, 1816, p. 121. 
Chiloscyllium tuberculatus Miiller and Henle, 1841, 

p. 20. 

Squalus gronovianus Shaw, 1804, p. 353. 
Chiloscyllium phymatodes Bleeker, 1852, p. 21. 
Chiloscyllium indicum var. phymatodes Giinther, 
1870, p. 413. 

Squalus caudatus Gray, 1854, p. 8. 
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Material Examined: Holotype: BMNH 
1853.11.12.205 (1 female; 274mm); Eastern 
Indian Ocean; from Gronow Collection; dried 
skin (this specimen is also the type of A. colax 
Meuschen, S. gronovianus Shaw, and 5. cau- 
datus Gray; also syntype of S. tuberculatus 
Schneider). 

Referred Specimens: BMNH 1845.7. 
3.143 (1; 419mm); South Africa: Cape Sea; 
A. Smith; stuffed skin (Syntype of .S'. tuber- 
culatus Schneider). RMNH 7406 (2; 410- 
415mm); Indonesia: Java; Semarang-Riau 
Archipelago; Bintan Island; rec’d. 1879; P. 
Bleeker (the smaller specimen, a female, is 
probably the type of C. phymatodes Bleeker, 
from Semarang). RMNH 7407 (1; 375mm); 
Indonesia: Bangka Island; Muntok; 1855- 
1856; J. J. Lindgreen; from Bleeker Collec- 
tion. USNM 40032 (3; 185-225mm) China 
Seas; 7 Feb. 1889; from Australian Mus. 
USNM 151128 (1; 130mm); Malaysia: Pe- 
nang Island. CAS 48267 (1; 355mm); Thai- 
land: Rayong Province; 15-28 mi. SE Goh 
Chuang; 2-8 Jan. 1961; G. Vanderbilt Found. 
SU(CAS) 33702 (1; 434mm); Malaysia: Sin- 
gapore; 8 May 1937; A. Herre. SU(CAS) 
35598 (1; 416mm); Malaysia: Singapore; 9 
May 1937; A. Herre. CAS 48269* (1; 
265mm); Thailand: Prachuap Khiri Khan 
Prov.; 2—3 mi. E to 22 mi. SSW ofGoh Leum; 
6-11 May 1961; G. Vanderbilt Foundation. 
CAS 48268 (1; 316mm); Thailand: Prachuap 
Khiri Khan Prov.; ca. 16 mi. offshore Kau 
Sarmroiyord; 14-21 Sept. 1960; G. Vander- 
bilt Foundation. MCZ 51 -S (1; 443mm); Ma- 
laysia: Penang; 28 Sept. 1859; W. H. Putnam. 
MCZ 54-S (3; 269-463mm); Malaysia: Pe- 
nang; 30 Sept. 1859; W. H. Putnam. MCZ 
736-S (1; 456mm); Malaysia: Penang; rec’d. 
1878; from Copenhagen Mus. MCZ 737-S (1; 
326mm); data same as MCZ 736-S. MCZ 
35141 (1; 276mm); Malaysia: Singapore. 
LACM 36871-3 (3; 390-515mm); Malaysia: 
Singapore market; 1966; R. Gooding. BMNH 
1867.11.28.200 (1; 274mm); Indonesia: Java; 
P. Bleeker. BMNH 1845.6.22.292 (1; 
260mm); no locality data; Mr. Frank. BMNH 
1983.2.14.3 (1; 295mm) no data. BMNH 
1848.3.18.173 (1; 395mm); China; J. Rich- 
ardson. ZMH 10121 (1); Malaysia: Singa- 
pore. 

Diagnosis: A species of Chiloscyllium with 


lateral dermal ridges and anal fin height goes 
more than six times in anal fin base. 

Description: Morphometric ranges are as 
follows (in percentage of TL); nose tip to pec- 
toral origin—15.21, 17.96; nose tip to first 
gill slit—13.33, 16.02; first to fifth gill slit— 
4.33, 5.38; eye diameter—1.42, 1.90; inter- 
orbital—4.10, 5.41; nose tip to eye—6.22, 
8.25; nose tip to spiracle—7.56, 9.23; nose 
tipto mouth—4.10,4.75; barbel—1.21, 1.62; 
postoral fold—0.77, 1.13; nose tip to first 
dorsal fin—36.44, 40.14; nose tip to pelvic 
origin—30.67, 32.72; nose tip to vent—32.44, 
35.14; vent to anal fin—29.23, 34.34; vent 
to tail tip—62.31,67.03; first to second dorsal 
fin—10.00, 12.00; second dorsal fin to tail 
tip—35.02,38.92; pectoral fin length—10.22, 
11.75; pelvic fin length—7.69, 9.22; first dor- 
sal fin base—5.99, 10.57; first dorsal fin 
height—3.85, 5.38; second dorsal fin base— 
6.22, 7.55; second dorsal height-3.85, 5.06; 
anal fin base— 12.20, 15.38; anal fin free mar- 
gin—0.48, 1.13; anal fin height—1.54, 1.94; 
subcaudal—15.90, 18.92; vertebral centra— 
166, 169. Morphometric data are compared 
with other species in tables 1 to 28. The adult 
and juvenile stages are illustrated in figures 
13 and 14. The coloration becomes fainter 
with age, and the bands become less distinct. 
The bands are medium to dark brown on a 
cream to light brown background. Darker 
spots are interspersed on the darker bands. 
The ventral surface shows a uniform cream 
color. Males mature between 393 and 416mm 
TL. Lateral dermal ridges are present, and 
are produced by modified dermal denticles 
(see dermal denticle discussion below). Dis- 
tribution is shown in figure 15. 

Discussion: Gunther (1870) stated that the 
anal fin of the holotype (BMNH 1853.11. 
12.205) was cut off. In fact the anal fin is 
present, but is virtually contiguous with the 
caudal fin, as is typical for all hemiscyllid 
sharks. Apparently he considered the anal fin 
to be part of the caudal fin. 

Etymology: Named for the Indian Ocean, 
locality of the type specimen. 

Chiloscyllium plagiosum (Bennett, 1830) 
Figures 16, 24, 54, 75-78 

Scyllium plagiosum Bennett, 1830, p. 694. 
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Chiloscyllium plagiosum Miiller and Henle, 1841, 
p. 17. 

Chiloscyllium indicum var. plagiosa Giinther, 
1870, p. 412. 

Chiloscyllium indicum var. plagiosum Ogilby, 

1888, p. 8. 


Hemiscyllium plagiosum Fowler, 1938, p. 7. 
Chiloscyllium ornatum Gray, 1832, pl. 98, fig. 2. 
Nomen nudum. 

Chiloscyllium margaritiferum Bleeker, 1864, p. 
243. 



Fig. 13. Chiloscyllium indicum (Gmelin). Fig. 14. Chiloscyllium indicum (Gmelin). CAS 
SU(CAS) 33702. 434mm, TL. Adult female. 48268. 316mm, TL. Juvenile female. 
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Chiloscyllium indicum var. margaritifera Giin- 
ther, 1870, p. 412. 

Chiloscyllium caerulopunctatum Pellegrin, 1914, 
p. 230. 

Material Examined: Neotype (herein 
designated): CAS 36046 (1 male; 503mm); 
Indonesia: Java Sea; 5°58'S, 106°48'E; 5 Dec. 
1975; F. Steiner. 

Referred Specimens: RMNH 7404 (2; 
174-250mm); Indonesia: Moluccas; Obi Is- 
land; 1862; A. Bernstein; from Bleeker Col- 
lection; (larger specimen, a juvenile male, is 
the holotype of C. margaritiferum Bleeker). 
MNHN 14-9 (1 female; 653mm); Madagas- 
car: Fort Dauphin; Madagascar Government; 
(holotype of C. caerulopunctatum Pellegrin). 
BMNH 1982.2.26.1 (l;653mm); ChinaSeas; 
Gen. Hardwicke; stuffed skin; (type of S. or- 
natum Gray). SU(CAS) 32423 (2; 160- 
164mm); China: Chusan Island; Tinghai; A. 
Herre. SU(CAS) 52606 (1; 455mm); Malay- 
sia: Singapore. CAS 15845* (3; 337-375mm); 


Taiwan: Formosa Banks; F. B. Steiner. 
USNM 221166 (1; 517mm); Philippines: Vi- 
sayan Sea; between N. Negros and Masabate 
Islands, N. of Tanguingui I.; 5 June 1978; 
L. Knapp. USNM 221165 (2; 243-638mm); 
Philippines: Visayan Sea; between N. Negros 
and Masabate Islands, E. of Madridejos; 7 
June 1978; L. Knapp. USNM 170492 (1; 
646mm); China: Kowloon; 5 Oct. 1908; Al- 
batross. USNM 170491 (1; 548mm); China: 
Kowloon; 21 Oct. 1908; Albatross. UMMZ 
17902 (1; 203mm); Japan: Kyushu Island; 
vicinity of Nagasaki; rec’d. Oct. 1929; I. Ka- 
neko. UMMZ 70329 (2; 359-409mm); China: 
Amoy or Swatow; Beal and Stoere. USNM 
86968 (1; 139mm); China: Fukien Prov.; 
Foochow; Sept.-Dec. 1923; A. C. Sowerby. 
USNM 6449 (1; 630mm); China: Hong Kong; 
W. Stimpson (N Pacific Exploring Exped.). 
ANSP 76559(1; 320mm); China: Hong Kong; 
1930; G. Herklots. ANSP 91037 (1; 192mm); 
China: Fukien Prov.; San-Tu; Oct. 1935; T. 
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Fig. 16. Distribution of Chiloscyllium plagiosum. Solid circle indicates primary type locality. 


H. Cheng. ANSP 49287 (1; 326mm); Phil- 
ippine Islands. USNM 75953 (2; 98-404mm); 
Japan; P. L. Jouy. USNM 196046 (1; 
177mm); Philippines: Mindoro; offCape Ca- 
lavite; J. E. Norton. ANSP 76973 (2; 210- 
254mm); China: Hong Kong; 1930; G. Herk- 
lots. MCZ 50-S (3; 293-44 lmm); China: 
Hong Kong; 29 Oct. 1861; W. H. Putnam. 
MCZ 53-S (2; 294-415mm); China; rec’d. 
April 1864; J. W. Williams. MCZ 58359 (1; 
317mm); Malaysia: Singapore; 20 Sept. 1859; 
W. H. Putnam. MCZ 498-S (2; 172-228mm); 
Siam (Thailand); rec’d. May 1871; C. L. Sal- 
min. MCZ 849-S (3; 708-795mm); China: 
Hong Kong; March 1861; W. H. Putnam. 
FMNH 23255-6 (2; 238-248mm); N. Bor- 
neo: Sandakan; June 1929; Crane Pacific 
Exped. FMNH 15648 (1; 515mm); Malaysia: 
Singapore; 1929; Chancellor Stewart Exped. 
BPBM 26484 (1; 675mm); Philippines: Cebu 
Island; Cebu City fish market; 2 Aug. 1978; 
J. E. Randall and J. Carpenter. LACM 


36871-1 (1; 545mm); Malaysia: Singapore; 
1966; R. Gooding. BMNH 1845.7.3.140 (1; 
745mm); South Africa: Cape Sea; stuffed skin. 
BMNH 1880.2.2.55 (1; 715mm); India: 
Madras State; Madras; stuffed skin. BMNH 
1888.12.30.18-9 (2; 720-740mm); India: 
Madras State; Madras; Thurston; stuffed skin. 
BMNH 1879.5.14.459 (1; 185mm); Philip- 
pines: Luzon Island; Manilla; Jan. 1875; 
Challenger . BMNH 1862.11.1.7.32 (2; 125- 
250mm); Japan; Mr. Jamrach. BMNH 
1862.12.6.66 (1; 580mm); Formosa (Tai- 
wan); R. Swinhoe. BMNH 1862.11.1.79- 
81 (3); Japan; Mr. Jamrach. BMNH 
1862.11.1.42 (1; 675mm); Japan; Mr. Jam- 
rach. BMNH 1983.5.6.1 (1; 467mm); Ma- 
laysia: Singapore; 1881; International Fish- 
eries Exhibition. BMNH 1871.7.20.40 (1; 
250mm); Indonesia: Celebes; Manado; B. 
Meyer. BMNH 1860.7.64 (1; 230mm); 
China: Fukien Prov.; Amoy; Mr. Stevens. 
1851.12.24.267 (1; 156mm); China. BMNH 
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1928.4.24.3 (1; 225mm); China: Fukien 
Prov.; Amoy; Mr. Ping. BMNH 1983.2.14.4 
(1; 149mm); China; J. R. Reeves. ZMH 10122 
(1); Philippines: Luzon Island; Manilla; 1878. 
BMNH 1960.1.5.4 (1; 790mm); Off Formosa 
(Taiwan); March 1939; Shibayama Lab. ZMH 
10117 (1); China: Fukien Prov.; Foochow; 
18 Dec. 1905; G. Siemssen. ZMH 10115 (2); 
data same as ZMH 10117, except date is 1 
June 1911. ZMH 10116 (2); data same as 
ZMH 10117, except date is 1 April 1905. 
ZMH 22303 (1); China: Fukien Prov.; 1906; 
G. Siemssen. ZMH 10119 (1); China: 
Kwangtung Prov.; Canton. ZMFI 22307 (1); 
Philippines: Bohol Island; 1874; Semp. 
RMNH 7403 (1; 355mm); Malaysia: Singa- 
pore; Sept.-Oct. 1860; P. Bleeker. RMNH 
4170 (1; 166mm); Indonesia: Celebes; van 
Delden. RMNH 4183 (1; 390mm); China: 
Fukien Prov.; Amoy; 20 Feb. 1862; G. Schle- 
gel. RMNH 4182 (1; 375mm); data same as 
RMNH 4183. 

Diagnosis: A species of Chiloscyllium with 
lateral dermal ridges and the anal fin height 
goes less than six times in the anal fin base. 

Description: Morphometric ranges (with 
measurements of the neotype in parentheses) 
are as follows (as percentage of TL): nose tip 
to pectoral origin— 15.01, 19.42 (16.50); nose 
tip to first gill slit—12.58, 16.55 (13.92); first 
to fifth gill slit—3.75, 5.45 (4.57); eye di- 
ameter—1.43, 2.20 (1.79); interorbital—4.56, 
6.71 (4.77); nose tiptoeye—5.83, 7.91 (6.96); 
nose tip to spiracle—7.06, 9.35 (8.15); nose 
tip to mouth—3.17,4.43 (3.98); barbel—1.39, 
2.38 (1.39); postoral fold-1.11, 2.16 (1.39); 
nose tip to first dorsal fin—33.33, 38.16 
(36.38); nose tip to pelvic origin—29.22, 
34.67 (31.61); nose tip to vent— 31.07, 35.11 
(33.60); vent to anal fin—29.23, 35.65 (29.82); 
vent to tail tip—61.76, 67.08 (61.83); first to 
second dorsal fin—9.28, 11.59 (9.54); second 
dorsal fin to tail tip—33.49, 54.21 (37.18); 
pectoral fin length—10.17, 12.81 (11.53); 
pelvic fin length—7.93, 10.86 (9.94); first 
dorsal fin base—7.67, 9.29 (8.95); first dorsal 
fin height— 5.35, 7.30 (6.36); second dorsal 
fin base—7.06, 8.80 (7.95); second dorsal fin 
height—4.69, 6.81 (5.57); anal fin base-9.54, 
12.95 (10.93); anal finfree margin—1.19, 2.16 
(1.59); anal fin height—2.01,3.05 (2.19); sub- 
caudal—18.41, 24.29 (21.07); vertebral cen- 
tra—164, 185 (178). Morphometric data are 
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Frequency Distribution of Nose Tip to Spiracle Distance as Percentage of Total Length 
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TABLE 9 

Frequency Distribution of Barbel Length as Percentage of Total Length 

0.66 0.86 1.06 1.26 1.46 1.66 1.86 2.06 2.26 2.46 2.66 2.86 3.06 3.26 
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compared with other species in tables 1 to 
28. Both adults and juveniles are banded and 
pattemed (fig. 17), the juveniles being very 
dark, almost black, the adults becoming light- 
er and the coloration becoming fainter with 
age. Bands are alternating light and darker 


gray, the dark bands have white spots inter- 
spersed on them. The light bands are inter- 
spersed with black spots (see fig. 17). The 
ventral surface shows a uniform light gray. 
Sexual maturity varies among males, sub- 
adults have been examined reaching 638mm 







Fig. 17. Chiloscyllium plagiosum (Bennett), 
Neotype. CAS 36046. 503mm, TL. Adult male. 


Fig. 18. Chiloscyllium punctatum Miiller and 
Henle. AMNH 44013. 629mm, TL. Adult female. 
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TL, whereas others are already fully mature 
at 503mm TL. Distribution is shown in figure 
16. Lateral dermal ridges are present to a 
greater or lesser extent, and are due to mod- 
ified dermal denticles (see discussion of der- 
mal denticles below). Feeds in part upon fish- 
es, as shown by x-rays. 

Discussion: Bennett (1830) described the 
species based upon a specimen collected by 
Sir T. Raffles off Sumatra. Sir Raffles’s col- 
lection went to the British Museum of Nat- 
ural History. The specimen of C. plagiosum 
from which Bennett described the species 
could not be located at the British Museum, 
neither by A. Wheeler (personal commun.) 
nor by us. Also it was never listed in the 
catalogues by Gray (18 51) or Gun ther (1870). 
Hence, it is assumed that the type is lost. 
Because of questions surrounding the species’ 
identity (Bennett’s description is very brief, 
and there is no illustration accompanying it), 
we deem a neotype necessary. CAS 36046, a 
well-preserved adult male, from SE Sumatra 
(Bennett’s specimen came from Sumatra, no 
more specific location was given), is consid- 
ered to be the best specimen to represent the 
species and is hereby designated the neotype 
of Chiloscyllium plagiosum (Bennett). 

Bleeker (1864) described C. margaritife- 
rum from Obi Island. For a long time this 
species was a synonym of C. punctatum. Ex- 
amination of the type (RMNH 7404 —larger 
specimen) showed conclusively that it is a 
specimen of C. plagiosum. Hence, C. mar- 
garitiferum Bleeker is herewith moved into 
the synonymy of C. plagiosum. 

Etymology: From Latin, plaga, meaning 
a stripe; and the Latin suffix -osus, meaning 
full of; gender neuter. 

Chiloscyllium punctatum Muller and 
Henle, 1841 

Figures 18-24, 39, 41, 43, 45-46, 49, 55, 79-80 

Chiloscyllium punctatum Mtiller and Henle, 1841, 

p. 19, pl. 3. 

Hemiscyllium punctatum Fowler, 1938, p. 7. 

Material Examined: Neotype (herein 
designated): AMNH 38153 (1 female; 
352mm); Indonesia: Java; off Batavia (=Dja- 
karta); 23 March 1940; Batavian Zeefisch In- 
stitute. 

Referred Specimens: AMNH 49535* (3; 


373-40lmm); data same as AMNH 38153. 
AMNH 44013* (2; 602-629mm); Indonesia: 
Java; off Batavia (Djakarta); March 1931; E. 
G. White. AMNH 44030 (2; 128-274mm); 
Philippines: Cebu Island; Lapu Lapu City, off 
Santa Rosa; March 1980; Marine Tropical 
Imports. AMNH 44022 (1; 164mm); data is 
same as AMNH 44030, but date is August 
1979. USNM 202705 (1; 1040mm); Austra- 
lia: Queensland; One Tree Island; 27 Nov. 
1966; V. G. Springer. USNM 170490 (1; 
391mm); Philippines: Siasi Island; 17 Feb. 

1908; Albatross. USNM 176718 (1; 421 mm); 
Australia: Queensland; Great Barrier Reef, 
near Brisbane; 8 Apr.-29 May 1952; J. K. 
Howard. USNM 170496 (1; 918mm); Phil- 
ippines: Zambuanga; 27 May 1908; Alba- 
tross. USNM 170497 (1; 643mm); Philip- 
pines: Cebu Island; Cebu; 16 August 1909; 
Albatross. USNM 32700 (1; 745mm); In- 
donesia: Java; Batavia (Djakarta); from Lei- 
den Museum. UMMZ 191398 (1; 147mm); 
Thailand: Prachuap Khiri Khan Prov.; Ban 
Khlong Wan; 12-13 Dec. 1964; K. F. Lagler. 
USNM 176709 (3; 741-945mm); data same 
as USNM 176718. UF 17310 (2; 165- 
174mm); Indonesia: Komodo Island; coral 
reef at Telok Slawi; Jan.-Feb. 1970; W. Auf- 
fenberg. MCZ 1257-S (1; 533mm); Indone- 
sia: Celebes; Jan.-Aug. 1907; T. Barbour. 
MCZ 33405 (1; 214mm); Philippines: Min- 
doro Island; Lubang; 1933; P. DeMeza. MCZ 
65-S (1; 398mm); Malaysia: Singapore. MCZ 
475-S (1; 423mm); Philippines; rec’d. 1873; 
C. L. Salmin. MCZ 67-S(l; 68 lmm); no data. 
FMNH 50966 (1; 225mm); Philippines: Pa- 
lawan Island; Puerto Princessa; May 1947; 
Phil. Zool. Exped. BPBM 22097 (1; 782mm); 
Philippines: Cebu Island; Cebu City fish mar- 
ket; 23 Aug. 1977; J. E. Randall and J. E. 
Carpenter. BPBM 26466 (1; 635mm); Phil- 
ippines: Cebu Island; Cebu City fish market; 

11 Aug. 1978; J. E. Randall and G. Tribble. 
FMNH 21835 (1; 780mm); Malaysia: North 
Borneo; Sandakan; 30 June 1929; Crane Pa- 
cific Exped. SU(CAS) 13660 (1; 510mm); 
Philippines; 1931; A. W. Herre. BMNH 
1867.1 1.28.199 (1; 345mm); Indonesia: Java; 
P. Bleeker. BMNH 1983.2.14.5 (1; 640mm); 
Malaysia: Singapore; 1881; International 
Fisheries Exh. BMNH 1903.10.16.15 (1; 
640mm); Australia: Queensland; Torres 
Straight, Thursday Island; Lord Crawford/ 



1983 


DINGERKUS AND DeFINO: FAMILY HEMISCYLLIDAE 


31 


Valhalla. RMNH 4184 (1; 575mm); Indo- 
nesia: Java; Krawang; ca. 1828; S. Muller. 
RMNH 4178 (1; 520mm); Indonesia: Java; 
Kuhl and J. C. van Hasselt. RMNH 4179(1); 
no data. ISH 53/82 (2; 720-9 lOmm); Indo- 
nesia: S. Java; 7°28'S, 109°12'E 1981; T. 
Gloerfelt-Tarp. 

Diagnosis: A species of Chiloscyllium with 



Fig. 19. Chiloscyllium punctatum Muller and 
Henle, Neotype. AMNH 38153. 162mm, TL. 
Subadult female. 


the posterior margins of both dorsal fins con- 
vex in shape. 

Description: Morphometric ranges (with 
measurements of the neotype in parentheses) 
are as follows (as percentage of TL): nose tip 
topectoralorigin-16.23,18.37(17.33); nose 
tip to first gill slit- 13.51, 15.82 (14.49); first 



Fig. 20. Chiloscyllium punctatum Miiller and 
Henle. AMNH 44022. 162mm, TL. Juvenile male. 




32 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 176 


to fifth gill slit—4.38, 6.77 (5.40); eye di- 
ameter—1.53, 2.44 (2.13); interorbital—4.68, 
7.32 (6.25); nose tip to eye—6.81, 8.16 (7.39); 



Fig. 21. Chiloscyllium punctatum Miiller and 
Henle. AMNH 44030. 128mm, TL. Juvenile male. 
Specimen with skeletal abnormality in caudal re- 
gion. Note closeness of first and second dorsal fins. 


nose tip to spiracle—7.73, 10.20 (8.81); nose 
tip to mouth—2.94,4.27 (3.41); barbel—1.62, 
2.68 (2.27); postoral fold-1.22, 1.61 (1.42); 







Fig. 22. Chiloscyllium punctatum Miiller and 
Henle. AMNH 44030. 128mm, TL. Juvenile male. 
Print of radiograph, showing vertebral centra ab- 
normality in the caudal region. 
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nose tip to first dorsal fin—32.21, 37.34 
(35.23); nose tip to pelvic origin—30.29, 
34.69 (32.95); nose tip to vent— 32.71, 35.77 
(35.51); vent to anal fin—29.26,36.83(29.26); 
vent to tail tip-61.06, 64.43 (62.22); first to 
second dorsal fin—9.12, 12.69 (10.80); sec- 
ond dorsal fin to tail tip—28.27, 36.05 (34.66); 
pectoral fin length—10.98, 14.90 (12.78); 
pelvic fin length—8.98, 11.35 (10.23); first 
dorsal fin base—9.94, 13.69 (9.94); first dor- 
sal fin height—6.80, 9.85 (8.81); second dor- 
sal fin base—8.44, 11.97 (10.80); second dor- 
sal fin height—6.44, 8.39 (7.39); anal fin 
base—9.63, 12.60 (11.36); anal fin free mar- 
gin—1.22, 1.82 (1.42); anal fin height—2.49, 
3.58 (2.56); subcaudal— 15.48, 22.56 (21.88); 
vertebral centra—139, 166 (166). Morpho- 
metric data are compared with other species 
in tables 1 to 28. Adult, subadult, and ju- 
venile stages are illustrated in figures 18 to 
20. Juveniles are strongly banded in alter- 
nating black and light, almost white, bands. 


As they become older, these altemating bands 
fade, a more uniform tan to brownish color 
appears, and small black spots appear over 
the body. As they reach maturity all signs of 
bands and spots disappear, leaving a uniform 
tan to light brown color, which is somewhat 
lighter on the ventral surface. Males reach 
sexual maturity between 681 and 745mm TL. 
Distribution is shown in figure 23. Size at 
hatching is probably about 165mm as UF 
17310 still has 15mm of yolk stalk present. 

Discussion: One specimen examined, 
AMNH 44030 (128mm TL), has an unusual 
shortening of the caudal region (fig. 21). A 
radiograph of this specimen (fig. 22), revealed 
a skeletal anomaly involving the vertebral 
centra in this region. It appears that the centra 
have not fully formed, but rather a series of 
unconnected calcification centers have formed 
in the areas where centra should be. This is 
the first report of such a skeletal anomaly 
found in any species of shark. This speci- 
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Fig. 24. Comparative dorsal views of five species of Chiloscyllium to show differences in dorsal color 
pattern. A) C. griseum, OSU 942, 193mm, TL, juvenile male. B) C. hasselti, CAS 35819, 228mm, TL, 
juvenile female. C) C. indicum, CAS 48268, 316mm, TL, juvenile female. D) C. plagiosum CAS 36046, 
503mm, TL, adult male, neotype. E) C. punctatum AMNH 44022, 162mm, TL, juvenile male. 


men’s measurements are as follows (in per- 
centage of TL): head length—23.44; nose tip 
to first gill slit—21.1; first to fifth gill slit— 


7.00; eye diameter—3.10; interorbital—9.4; 
spiracle— 1.6; nose tip to eye—10.2; nose tip 
to spiracle—12.5; nose tip to mouth— 5.47; 
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TABLE 11 

Frequency Distribution of Nose Tip to First Dorsal Length as Percentage of Total Length 


Species 

32.01 

to 

33.00 

33.01 34.01 

to to 

34.00 35.00 

35.01 36.01 

to to 

36.00 37.00 

37.01 

to 

38.00 

38.01 39.01 40.01 41.01 42.01 

to to to to to 

39.00 40.00 41.00 42.00 43.00 

N 

X 

Chiloscyllium 

burmensis, new species 

— 

— 

— 

— 

1 

_ 

_ 

— 

— 

_ 

_ 

1 

36.35 

confusum, new species 

— 

— 

— 

8 

8 

6 

2 

— 

1 

— 

— 

25 

36.17 

griseum 

— 

— 

— 

— 

1 

5 

3 

2 

— 

1 

_ 

12 

38.28 

hasselti 

— 

— 

— 

— 

7 

5 

3 

3 

1 

— 

— 

19 

37.78 

indicum 

— 

— 

— 

— 

2 

2 

3 

2 

1 

_ 

_ 

10 

38.40 

plagiosum 

— 

2 

2 

3 

9 

6 

1 

1 

— 

— 

_ 

24 

36.44 

punctatum 

2 

2 

5 

6 

1 

1 

- 

- 

- 

- 

- 

17 

34.80 

Hemiscyllium 

freycineti 

1 

— 

— 

_ 

2 

1 

2 

_ 

1 

_ 

1 

8 

38.07 

hallstromi 

— 

— 

2 

4 

1 

1 

1 

_ 

— 

_ 

_ 

9 

35.98 

ocellatum 

— 

1 

5 

5 

4 

2 

1 

1 

1 

— 

_ 

20 

36.18 

species 

— 

— 

— 

— 

— 

— 

1 

— 

— 

— 

_ 

1 

38.51 

strahani 

— 

— 

— 

1 

— 

_ 

1 

_ 

_ 

_ 

_ 

2 

36.96 

trispeculare 

— 

— 

1 

1 

5 

— 

— 

- 

- 

- 

- 

7 

36.13 


barbel—2.3; postoral fold—2.3; nose tip to 
vent—43.0; nose tip to first dorsal fin —42.2; 
pectoral fin—15.6; pelvic fin — 13.3; first dor- 
sal fin base—9.4; first dorsal fin height — 10.9; 
second dorsal fin base—7.8; second dorsal fin 
height—10.9; anal fin base—8.6; anal fin free 
margin—3.9; anal fin height—4.7; subcau- 
dal—25.8; vent to tail tip—52.3; vent to anal 
fin — 18.8; first to second dorsal fin—4.7; sec- 
ond dorsal to tail tip—34.4; nose tip to pelvic 
origin—39.8. 

Miiller and Henle (1841) described C. 
punctatum based upon one specimen col- 
lected by Kuhl and van Hasselt off Batavia, 
Java. They stated this specimen was in Lei- 
den. This specimen was searched for by M. 
J. P. van Oijen (personal commun.) and the 
senior author. It could not be located at the 
RMNH, nor was it recorded in the catalogue 
there. Dr. van Oijen (personal commun.) sug- 
gested that it might have been exchanged to 
either the BMNH or the MNHN. Searches 
at both institutions (A. Wheeler, personal 
commun.; M. L. Bauchot, personal com- 
mun.; and by the authors) did not reveal this 
specimen. We therefore assume that this 
specimen is lost. Due to the confusion that 
has existed between this species and C. gri- 
seum since Miiller and Henle (1841) (see dis- 
cussion under C. griseum above) it is deemed 
necessary to designate a neotype. AMNH 
38153 is from the same locality as Kuhl and 


van Hasselt’s, is almost the same size, and is 
the same sex; it is hereby designated the neo- 
type of Chiloscyllium punctatum Miiller and 
Henle. 

Etymology: From Latin, punctatus mean- 
ing spotted, gender neuter. 

GENUS HEMISCYLLIUM MULLER AND 
HENLE, 1838 

Hemiscyllium Miiller and Henle, 1838, p. 34. 
[Whitley (1967) showed that Andrew Smith’s 
Hemiscyllium, although dated 1837, was ac- 
tually published on 13 Feb. 1838; whereas Miil- 
ler and Henle’s Hemiscyllium was published on 
2 Jan. 1838. Following Whitley (1967), thename 
Hemiscyllium is herein attributed to Miiller and 
Henle.] 

Type Species: Squalus ocellatus Bonna- 
terre, 1788, by monotypy. 

Diagnosis: Hemiscyllid sharks with the 
distance from nose tip to mouth less than 3 
percent of TL (less than 20% of HL); narial 
barbel length less than 1.3 percent of TL (less 
than 10 percent of HL); distance from vent 
to origin of anal fin usually more than 38 
percent of TL; more than 180 vertebral cen- 
tra; and nose tip to first gill slit less than 13.3 
percent of TL. Epaulette spot present on 
shoulder. 

Description: Hemiscyllid sharks reaching 
approximately 750mm in total length. Adults 



TABLE 12 

Frequency Distribution of Nose Tip to Pelvic Origin Length as Percentage of Total Length 
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TABLE 14 

Frequency Distribution of Vent to Anal Fin Length as Percentage of Total Length 
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in general are more slender bodied than adults 
of Chiloscyllium (see fig. 2). Juveniles are 
banded and as they mature, the banding 
modifies into distinct spotting pattems. There 
are five described species: H. freycineti, H. 
hallstromi, H. ocellatum, H. strahani, and H. 
trispeculare. There is one juvenile specimen 
from New Guinea that at present is unas- 
signable to species. All species are relatively 
narrowly distributed in the Australian-New 
Guinean area. They are bottom-dwelling 
sharks, feeding upon molluscs and crusta- 
ceans. 

Etymology: Hemi, Latin, meaning half; 
scyllium, new Latin from Greek skylion, 
meaning dogfish; gender neuter. 

Hemiscyllium freycineti 
(Quoy and Gaimard, 1824) 

Figures 25-27, 38, 81-84 

Scyllium freycineti Quoy and Gaimard, 1824, p. 
192. 

Chiloscyllium freycineti Richardson, 1843, p. 30. 
Hemiscyllium freycineti Garman, 1913, p. 46. 
Scyllium malaisianum Lesson, 1830, p. 94, pl. 6. 
Chiloscyllium malaianum Miiller and Henle, 1841, 

p. 20. 

Hemiscyllium malayanum Bleeker, 1852, p. 6. 
Hemiscyllium malaisanum Bleeker, 1857, p. 386. 
Scyllium malaisanum Gunther, 1870, p. 411. 

Material Examined: Lectotype (herein 
designated): MNHN A.7792 (a male; 
323mm); Indonesia: Irian Jaya (Dutch New 
Guinea); Waigiou; L. de Freycinet/Voy. Ur- 
anie. 

Paralectotype (herein designated): MNHN 
B.2962 (a male; 290mm); data same as lec- 
totype, MNHN A.7792. 

Referred Specimens: MNHN 7767 (1; 
685mm); Indonesia: Irian Jaya (Dutch New 
Guinea); Waigiou; R.P. Lesson and Garnot; 
(type of S. malaisianum Lesson). BMNH 
1870.12.27.1 (1; 530mm); Indonesia: Irian 
Jaya (Dutch New Guinea); Waigiou. RMNH 
7405 (1; 310mm); East Indies; 1879; P. 
Bleeker. RMNH 20499 (1; 435mm); Indo- 
nesia: Irian Jaya (Dutch New Guinea); Sissi 
near Misool; 6 Oct. 1929; Snellius Expedi- 
tion. FMNH 23257-8 (2; 215-285mm); In- 
donesia: Irian Jaya (Dutch New Guinea); 
Waigiou; 7 June 1929; Crane Pacific Expe- 
dition. USNM 221705 (1; 261mm); Papua 


New Guinea: Trobriand Island; halfway up 
E side firom village on Kuia Island; 11 June 
1970; B. B. Collette. AMS IA.5741-2 (2; 285- 
367mm); Papua New Guinea: Samarai Dis- 
trict; Feb. 1913; M. Ward. ANSP 81497 (1; 
266mm); Indonesia: Irian Jaya (Dutch New 
Guinea); Batanta; 20 Aug. 1938; Denison- 
Crockett Expedition. CU 24992 (1; 722mm); 
Papua New Guinea: Milne Bay. USNM 
218602 (1; 616mm); Papua New Guinea: N 
District; coral reef in Harvey Bay, E of Oro 
Bay; 6-7 Aug. 1975; T. Roberts. SU(CAS) 
26686 (1; 187mm); Indonesia: Irian Jaya 
(Dutch New Guinea); Waigiou; 5 June 1929; 
A. Herre. SU(CAS) 26798* (1; 214mm); In- 
donesia: Irian Jaya; Waigiou. 

Diagnosis: A species of Hemiscyllium with 
the head anterior to the eyes covered with 
spots subequal to, or larger, than the eye. 

Description: Morphometric ranges are as 
follows (in percentage of TL): nose tip to pec- 
toral origin— 13.08, 15.89; nose tip to first 
gill slit—10.80, 13.08; first to fifth gill slit— 
4.20, 6.66; eye diameter—1.07, 1.66; inter- 
orbital —3.74, 5.35; nose tip to eye—5.40, 
6.54; nose tip to spiracle—6.23, 7.49; nose 
tip to mouth— 1.88, 2.80; barbel—0.70, 1.40; 
postoral fold—1.05, 1.60; nose tip to first 
dorsal fin—32.98, 42.78; nose tip to pelvic 
origin—28.25, 31.7 8; nose tip to vent—28.88, 
33.16; vent to anal fin —37.82, 42.11; vent 
to tail tip—63.55, 68.07; first to second dorsal 
fin—10.71, 14.74; second dorsal fin to tail 
tip—32.08, 37.19; pectoral fin length —8.87, 
11.69; pelvic length —8.65, 11.20; firstdorsal 
fin base—5.14, 8.77; first dorsal fin height— 
4.67, 8.60; second dorsal fin base—7.01, 8.12; 
second dorsal fin height—5.64, 7.79; anal fin 
base—7.94, 10.88; anal fin free margin—0.93, 
1.62; anal fin height—1.40, 3.08; subcau- 
dal—14.40, 18.51; vertebral centra—188, 
194. Morphometric data are compared with 
other species in tables 1 to 28. Adult and 
juvenile stages are illustrated in figures 25 
and 26. Adults have relatively large red-brown 
spots on a cream to light tan background. The 
ventral surface shows a uniform white to 
cream color with no spots whatsoever. Ju- 
veniles do not have a spotted pattern, but do 
have a series of alternating dark brown and 
tan bands (see fig. 26). The dark bands break 
up rapidly into spots, and more spots appear 
in the light bands, so that by 300mm TL the 



1983 


DINGERKUS AND DeFINO: FAMILY HEMISCYLLIDAE 


39 


adult pattern is quite developed. Males ma- 
ture between 367mm and 616mm TL. Dis- 
tribution is shown in figure 30. 

Discussion: Quoy and Gaimard (1824) de- 
scribed this species based upon two speci- 
mens from Waigiou. They attributed the 
name to Cuvier, stating that Cuvier had placed 



Fig. 25. Hemiscyllium freycineti (Quoy and 
Gaimard). CU 24992. 722mm, TL. Adult female. 


this name on the specimens in the exhibition 
halls of the Paris Museum. However, ac- 
cording to the rules of the International Code 
of Zoological Nomenclature, placing a name 
on museum specimens does not qualify for 
authorship of a species name. Hence, Quoy 



Fig. 26. Hemiscyllium freycineti (Quoy and 
Gaimard). SU(CAS) 26798. 214mm, TL. Juvenile 
female. 
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Fig. 27. Distribution of Hemiscyllium freycineti (circles) and H. ocellatum (triangles). Solid circle 
and triangle indicate primary type localities. 


and Gaimard, who actually described the 
species, are credited with the authorship. We 
examined the type series at the MNHN. Both 
specimens are juvenile to subadult males, and 
the larger specimen, MNHN A.7792, dis- 
plays more of the adult color pattern, and is 
in better condition. Hence, we designate 
MNHN A.7792 the lectotype of the species. 

Etymology: Named for L. de Freycinet, 
collector of the type specimens. 

Hemiscyllium hallstromi Whitley, 1967 
Figures 28-30, 38, 89 

Hemiscyllium hallstromi Whitley, 1967, p. 178. 

Material Examined: Lectotype (herein 
designated): AMS 1.15717-001 (a male; 
730mm); Papua New Guinea: (restricted to 
Port Moresby vicinity below); rec’d. July 1970 
from Taronga Zoo Park Aquarium. 

Paralectotype (herein designated): AMS 


1.15584-001 (a male; 765mm); data same as 
lectotype. 

Referred Specimens: AMS IB.7938 (1; 
188mm); born in Taronga Zoo Park Aquar- 
ium; received 1967 (one of the syntypes was 
father). USNM 30567 (1; 342mm); Papua 
New Guinea: Port Moresby; 7 May 1882; 
from Australian Museum. USNM 40018 (1; 
395mm); data same as USNM 30567, but 
date is 7 Feb. 1889. USNM 40024* (1; 
726mm); data same as USNM 40018. AMS 
1.1 1853 (1; 639mm); Papua New Guinea: 
Torres Strait; Murray Island; Oct. 1907. AMS 
1.13450(1; 723mm); Papua New Guinea: Port 
Moresby; Sept. 1914; MacLean Museum. 
AMS 1.17103-001 (1; 383mm); Papua New 
Guinea: SE of Port Moresby; Taukura Point; 
20 June 1970; B. B. Collette. MCZ 971-S (1; 
476mm); Papua New Guinea: Port Moresby; 
rec’d. June 1890; from Australian Museum. 
Diagnosis: A species of Hemiscyllium with 
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most of the body spots subequal or larger 
than the epaulette spot. 

Description: Morphometric ranges (with 
measurements for the lectotype in parenthe- 
ses) are as follows (as percentage of TL): nose 



tip to pectoral origin— 11.85, 17.02 (15.07); 
nose to first gill slit—10.33, 13.30 (12.19); 
first to fifth gill slit-4.68, 7.34 (4.79); eye 
diameter—1.24, 1.78 (1.78); interorbital— 
3.72, 4.43 (4.11); nose tip to eye—4.82, 6.91 
(6.03); nose to spiracle— 5.43, 7.98 (7.12); 



Fig. 28. Hemiscyllium hallstromi Whitley, 

Lectotype. AMS 1.15717-001. 730mm, TL. Adult Fig. 29. Hemiscyllium hallstromi Whitley. 
male. AMS IB.7939. 188mm, TL. Juvenile male. 
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Fig. 30. Distribution of Hemiscyllium hallstromi (circles) and H. sp. (triangle). Solid circle indicates 
primary type locality. 


nose tip to mouth—1.15, 2.66 (2.33); bar- 
bel-0.82, 1.10 (1.03); postoral fold-1.31, 
1.60 (1.37); nose tip to first dorsal fin—34.02, 
38.83 (37.81); nose tip to pelvic origin— 
28.01, 31.38 (28.77); nose tip to vent—28.72, 
31.91 (30.14); vent to anal fin-40.41, 47.08 
(40.41); vent to tail tip-65.96, 70.76 (67.12); 
first to second dorsal fin—11.10, 13.73 
(11.10); second dorsal fin to tail tip—34.64, 
37.72 (35.62); pectoral fin length-9.04, 12.05 
(10.14); pelvic fin length-8.36, 11.42 (8.36); 
firstdorsal finlength—7.98, 10.06 (8.08); first 
dorsal fin height—5.32, 7.88 (6.99); second 
dorsal fin base—6.91, 9.36 (7.12); second 
dorsal fin height—4.79, 7.67 (6.30); anal fin 
base—7.98, 11.35 (9.32); anal fin free mar- 
gin—1.06, 1.52 (1.37); anal fin height— 1.60, 
2.97 (2.19); subcaudal-16.12, 17.75(16.71); 
vertebral centra—186, 194 (188). Morpho- 
metric data are compared with other species 
in tables 1 to 28. Adult and juvenile color 


pattems are illustrated in figures 28 and 29. 
Adults have dark brown to black spots most 
of which are subequal or larger than the epau- 
lette spot which is very dark brown or black. 
The background color is tan to light brown. 
The ventral side shows a uniform white to 
cream color. Juveniles have alternating dark 
brown and light tan bands. The dark brown 
bands are somewhat broken up into spots. 
With age the bands disappear while the spots 
intensify. Also, more spots appear in between 
the dark bands. Males mature between 
476mm and 639mm TL. Distribution is 
shown in figure 30. 

Discussion: Whitley (1967) described H. 
hallstromi based upon two live specimens in 
Taronga Zoo Park Aquarium. He stated that 
there was a male holotype and a paratype. 
However, there were apparently three live 
specimens at Taronga Zoo Park Aquarium, 
two males and one female (J. Paxton, per- 
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TABLE 16 

Frequency Distribution of First to Second Dorsal Fin Distance as Percentage of Total Length 

6.11 6.91 7.71 8.51 9.31 10.11 10.91 11.71 12.51 13.31 14.11 

to to to to to to to to to to to 

Species 6.90 7.70 8.50 9.30 10.10 10.90 11.70 12.50 13.30 14.10 14.90 N ? 


Chiloscyllium 

burmensis, new species 

confusum, new species 

griseum 

hasselti 

indicum 

plagiosum 

punctatum 

Hemiscyllium 

freycineti 

hallstromi 

ocellatum 

species 

strahani 

trispeculare 
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sonal commun.; U. E. Friese, personal com- 
mun.). Upon their deaths, the two male spec- 
imens were preserved and sent to the 
Australian Museum, Sydney, but the female 
was not saved. It was impossible to tell which 
of the males was the holotype, and whether 
the other male or the female was the paratype. 
Hence, the two preserved specimens were la- 
beled as syntypes in the AMS (J. Paxton, per- 
sonal commun.). Due to its better condition 
and state of preservation, we herewith des- 
ignate AMS1.15717-001 as the lectotype, and 
designate AMS 1.15584-001 as the paralec- 
totype. Whitley (1967) stated the locality for 
the type specimens as New Guinea. Infor- 
mation from U. E. Friese (personal com- 
mun.; former Curator of the Taronga Zoo 
Park Aquarium) indicates that Taronga Zoo 
Park Aquarium’s collector did all of his New 
Guinean collecting around the Port Moresby 
area. Following this information, the type lo- 
cality for H. hallstromi is hereby restricted 
to the vicinity of Port Moresby, Papua New 
Guinea. 

Etymology: Named for E. Hallstrom, for- 
mer director of Taronga Zoo Park. 

Hemiscyllium ocellatum (Bonnaterre, 1788) 
Figures 2, 27, 31—32, 38—40, 42, 44, 47—48, 50, 
56, 58, 85-88 

Squalus ocellatus Bonnaterre, 1788, p. 8. 
Scyhorhinus ocellatus Blainville, 1816, p. 121. 


Hemiscyllium ocellatum Miiller and Henle, 1841, 

p. 16. 

Scyllium ocellatum Blyth, 1847, p. 726, pl. 25, 
fig. 2. 

Chiloscyllium ocellatum Giinther, 1870, p. 410. 
Squalus oculatus Gray, 1827, p. 436. 
Hemiscyllium oculatum Dumeril, 1853, p. 119. 

Material Examined: Holotype: MNHN 
1003 (a male; 353mm); Australia: [locality 
restricted to: Queensland; Cooktown, by 
Whitley (1967)]; 1770; J. Banks/Endeavour 
(Capt. J. Cook’s first voyage); (also type of S. 
oculatus Gray). 

Referred Specimens: USNM 40025 (1; 
608mm); Australia: New South Wales; Port 
Jackson; 7 Feb. 1889; from Australian Mu- 
seum. AMNH 44016* (3; 492-643mm); 
Australia: Queensland; Heron Island; Jan.- 
May 1939; M. Lemer Expedition. AMNH 
38151* (T, 213mm) no data. AMNH 44128 
(1; 665mm); Australia: Queensland; Little 
Hope Island; 17 Jan. 1969; C. L. Smith and 
J. C. Tyler. USNM 176822 (3; 469-643mm); 
Australia: Queensland; Great Barrier Reef, 
off Brisbane; 8 Apr.-29 May 1953; J. K. 
Howard. USNM 176692 (2; 453-535mm); 
data same as for USNM 176822. USNM 
176863 (3; 421-470mm); data same as for 
USNM 176822. USNM 205380 (2; 167- 
269mm); Australia: Queensland; Fairfax Is- 
land; Sept. 1966; J. Booth. ANSP 103829 (1; 
581mm); data as for AMNH 44128. ANSP 



TABLE 17 

Frequency Distribution of Second Dorsal Fin to Tail Tip as Percentage of Total Length 

27.76 28.76 29.76 30.76 31.76 32.76 33.76 34.76 35.76 36.76 37.76 38.76 
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103828 (1; 603mm); data as for AMNH 
44126, except date is 18 Jan. 1969. AMS 
IB.6041 (1; 614mm); Australia: Queensland; 
Swain Reefs, Gillett Kay; 1962; Aust. Mus. 
Exped. MCZ 36650 (1; 678mm); Australia: 
Queensland; Gladstone; July 1946; O. Bar- 
ton. BMNH 1871.3.29.116 (1; 405mm); Sol- 
omon Islands. BMNH 1855.9.19.1367 (1; 
380mm); N.W. Australia; Haslar Collection. 
BMNH 1846.9.11.119-120 (2; 425-430mm); 
Australia: Queensland; Sunday Island; Jukes. 
BMNH 1911.4.1.40-1 (2; 305-480mm); 
Australia: north Queensland; W. Saville- 
Kent. BMNH 1933.1.25.1 (1; 390mm); Aus- 
tralia: Queensland; Low Isles; Australian 
Museum Expedition. BMNH 1867.5.6.3 (1; 
530mm); Australia: Queensland; Cape York; 
Mr. Higgins. BMNH 1927.2.1.1-2 (2; 555- 
620mm); Australia: Queensland; Great Bar- 
rier Reef, Russell Island; Mr. Paradice. 
BMNH 1933.1.25.2 (1; 380mm); Australia: 
Queensland; Capricom Group, N West Is- 
land; from Australian Museum. 

Diagnosis: A species of Hemiscyllium with 
no spots on the head anterior to the eyes and 
body spots smaller than the epaulette spot. 

Description: Morphometric ranges (with 
measurements of the holotype in parenthe- 
ses) are as follows (as percentage of TL): nose 
tip to pectoral origin—12.41, 15.19 (13.03); 
nose tip to first gill slit—9.40, 12.57 (10.76); 
first to fifth gill slit—4.09, 5.80 (4.25); eye 
diameter—1.33, 1.87 (1.42); interorbital— 
3.89, 6.10 (3.97); nose tip to eye—5.10, 7.19 
(5. 10); nose tip to spiracle—5.95,8.38 (5.95); 
nose tip to mouth—1.41, 3.01 (2.27); bar- 
bel—0.66, 1.20 (0.85); postoral fold—0.85, 
1.56 (0.8 5); nose tip to first dorsal fin—33.7 5, 
40.12 (37.96); nose tip to pelvic origin— 
26.27, 32.34 (30.31); nose tip to vent -27.59, 
33.33 (33.14); vent to anal fin—41.06, 45.72 
(42.78); vent totail tip—64.32, 70.43 (67.42); 
first to second dorsal fin—10.76, 14.35 
(10.76); second dorsal fin to tail tip—32.34, 
37.31 (34.28); pectoral fin length—9.29, 11.49 
(9.35); pelvic length—8.92, 10.44 (9.07); first 
dorsal fin base—5.63, 10.52 (7.93); first dor- 
sal fin height—5.16, 8.43 (6.23); second dor- 
sal fin base—5.63, 8.86 (7.93); second dorsal 
fin height—4.79, 7.52 (5.38); anal fin base— 
6.59,10.68 (8.50); anal fin free margin— 1.01, 
1.88(1.13); anal fin height— 1.20, 2.86 (1.42); 
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TABLE 20 

Frequency Distribution of First Dorsal Fin Base Length as Percentage of Total Length 


5.01 

to 

Species 5.80 

5.81 
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6.60 

6.61 
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8.20 
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1 

1 
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8.39 

species — 
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8.11 
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7.67 
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subcaudal—14.98, 17.94 (16.15); vertebral 
centra—183, 195. Morphometric data are 
compared with other species in tables 1 to 
28. The adult and juvenile stages are illus- 
trated in figures 31 and 32. Distribution is 
shown in figure 27. The adults are tan to light 
brown with dark brown to black spots which 
are smaller than the epaulette spot. The epau- 
lette spot is very dark brown to black in color. 
The epaulette spot varies considerably in size, 
from approximately one-quarter the depth of 
the body to over one-half the body depth. 
Juveniles have altemating bands of dark 
brown and light tan to cream. The dark bands 
contain darker spots. With age the bands fade 
and the spots become more pronounced. Also 
more spots appear in the areas of the light 
bands. Reproduction is oviparous (Whitley, 
1967), and eggs are reported to take about 
120 days to hatch. At hatching the young are 
about 147mm TL. Males appear to mature 
over a range in size, as subadults have been 
measured as large as 620mm, whereas fully 
mature males have been measured at 590mm. 

Discussion: Bonnaterre (1788) described 
this species based upon Broussonet’s (1780) 
description of Banks’s specimen. Broussonet 
did not give a scientific name to the species. 
Shaw (1793) illustrated Banks’s specimen, the 
type of the species. 

Etymology: From Latin, ocellatus, mean- 


ing eyed (presumably referring to the epau- 
lette spots); gender neuter. 

Hemiscyllium strahani Whitley, 1967 
Figures 33-34, 36, 38, 91-92 

Material Examined: Holotype: AMS 
IB.7938 (a female; 735mm); Papua New 
Guinea: (locality restricted to vicinity of Port 
Moresby, below); circa 1960; rec’d. from Ta- 
ronga Zoo Park Aquarium Oct. 1967. 

Referred Specimen: USNM 221701* (1 
male; 594mm); Papua New Guinea: Massas 
Island; off southem tip; 6 Nov. 1978; V. G. 
Springer and C. L. Smith. 

Diagnosis: A species of Hemiscyllium pos- 
sessing dark bands and spots on the ventral 
surface of the throat (fig. 34); having light 
spots on a dark body background (fig. 33). 

Description: Morphometric ranges (with 
measurements of the holotype in parenthe- 
ses) are as follows (as percentage of TL): nose 
tip to pectoral origin—13.88, 14.14 (13.88); 
nose tip to first gill slit— 11.28, 11.29 (11.29); 
first to fifth gill slit—4.71, 5.31 (5.31); eye 
diameter—1.63, 1.68 (1.63); interorbital— 
3.95, 4.88 (3.95); nose tip to eye—5.17, 5.89 
(5.17); nose tip to spiracle—6.12, 6.73 (6.12); 
nose tip to mouth—1.77, 2.02 (1.77); bar- 
bel—0.95, 1.01 (0.95); postoral fold—0.95, 
1.52 (0.95); nose tip to first dorsal fin—35.37, 
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38.55 (35.37); nose tip to pelvic fin—28.57, 
28.96 (28.57); nose tip to vent—29.25, 29.46 
(29.25); vent to anal fin-42.86,44.78 (42.86); 
vent to tail tip—68.35, 68.98 (68.98); first to 
second dorsal fin— 11.70, 12.96 (11.70); sec- 
ond dorsal fin to tail tip—34.01, 36.87 (36.87); 



Fig. 31. Hemiscyllium ocellatum (Bonna- 
terre). AMNH 44016. 643mm, TL. Adult female. 


pectoral fin length—10.27, 10.75 (10.75); 
pelvic fin length—9.93, 10.44 (9.93); first 
dorsal fin base—7.58, 7.76 (7.76); first dorsal 
fin height—6.90, 6.94 (6.94); second dorsal 
fin base—7.41, 7.89 (7.89); second dorsal fin 
height—6.23, 6.39 (6.39); anal fin base—9.09, 



Fig. 32. Hemiscyllium ocellatum (Bonna- 
terre). USNM 205380. 167mm, TL. Juvenile fe- 
male. 



TABLE21 

Frequency Distribution of First Dorsal Fin Height as Percentage of Total Length 
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TABLE 25 

Frequency Distribution of Anal Fin Height as Percentage of Total Length 

1.21 1.41 1.61 1.81 2.01 2.21 2.41 2.61 2.81 3.01 3.21 3.41 
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9.25 (9.25); anal fin free margin—1.01, 1.36 
(1.36); anal fin height—2.45, 2.86 (2.45); sub- 
caudal—14.98, 16.19 (16.19); vertebral cen- 
tra—187, 192 (187). Morphometric data are 
compared with other species in tables 1 to 
28. Apparently a very rare species of shark, 
known only from two specimens, the holo- 
type, an adult female, and USNM 221701, 
an adult male. A very dark species of Hemi- 
scyllium. The epaulette spot is almost indis- 
cernible on top of the dark body color. Dor- 
sally, a dark gray to black background color 
with pale gray to white spots on this dark 
background (fig. 34). Ventral surface white to 
cream, except on head and throat where the 
anterior of the head is dark brown to black, 
except the distal portion of the barbels which 
are white, and on the throat where there are 
black bands (continuing from the dorsal side) 
and black spots (see fig. 33). Males mature at 
less than 594mm TL. USNM 221701 (the 
only specimen with detailed collection data) 
was collected at 18.3 m. depth. A bottom- 
dwelling shark presumed to feed on molluscs 
and crustaceans. Distribution is shown in fig- 
ure 36. Juveniles unknown. 

Discussion: Whitley (1967) described this 
species from a live specimen living in Ta- 
ronga Zoo Park Aquarium (now AMS 
IB.7938), which was preserved upon its death. 
It lived for approximately seven years at the 
aquarium. Whitley’s description lists the type 
locality as New Guinea. Friese (former Cu- 
rator of Taronga Zoo Park Aquarium; per- 
sonal commun.) indicates that the aquari- 
um’s collector did all of his New Guinea 
collecting around the Port Moresby, Papua 
New Guinea, area. Therefore, the type lo- 
cality is herewith restricted to the vicinity of 
Port Moresby, Papua New Guinea. 

During its time in captivity the holotype 
was kept in a tank with specimens of Hemi- 
scyllium ocellatum, which were actively 
breeding. The holotype was not known to 
have interbred with H. ocellatum. 

Etymology: Named for R. Strahan, for- 
mer director of Taronga Zoo Park. 

Hemiscyllium trispeculare Richardson, 1843 
Figures 35-36, 38, 90 

Hemiscyllium trispeculare Richardson, 1843, p. 5, 

pl. 1, fig. 2. 

Chiloscyllium trispeculare Giinther, 1870, p. 411. 
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Fig. 33. Hemiscyllium strahani Whitley, Ho- 
lotype. AMS IB.7938. Adult female. Ventral view 
of head and neck region. 

Material Examined: Neotype: BMNH 
1953.5.10.1 (a male; 576mm); North West 
Australia; B. Byno e/Erebus and Terror ; 
[species redescribed upon this specimen by 
Richardson (1846), see discussion below]. 

Referred Specimens: AMS 1.5267-8 (2; 
544-5 5 5mm); Australia: Northern Territory; 
Port Darwin; April 1902; C. Godfrey. AMS 
IA.7641 (1; 561mm); Australia: Northern 
Territory; Darwin; M. Ward. AMS IA.7746 
(1; 575mm); data same as AMS IA.7641. 
USNM 174069* (1; 562mm); Australia: 
Northern Territory; near Darwin, E point reef, 
±6 mi. NNW Darwin; 26 July 1948; R. R. 
Miller et al. USNM 174068 (1; 510mm); 
Australia: Northern Territory; coral reefs at 
Yirrhala, near Cape Arnhem; 11 Aug. 1948; 
R. R. Miller et al. RMNH 7402 (1; 790mm); 
E. Indies: G. Key Island; rec’d. 1879; P. 
Bleeker. 


Diagnosis: Head anterior to eyes covered 
with small spots, less than half the diameter 
of the eye; epaulette spot broken up into at 
least two and usually three separate spots; 
first dorsal fin height more than 8 percent of 
TL (less than 8% in all other species of Hemi- 
scyllium). 

Description: Morphometric ranges (with 
measurements of the neotype in parentheses) 
are as follows (as percentage of TL): nose tip 
tooriginofpectoralfin—13.37, 15.48 (14.34); 
nose tip to first gill slit— 11.28, 12.70 (11.28); 
first to fifth gill slit—4.34, 5.69 (4.34); eye 
diameter—1.34, 2.08 (2.08); interorbital— 
3.91, 5.05 (4.51); nose tip to eye—5.17, 6.13 
(5.90); nose tip to spiracle—6.24, 6.85 (6.77); 
nose tip to mouth—1.91, 2.70 (1.91); bar- 
bel-0.77, 1.22 (1.22); postoral fold-1.15, 
1.57(1.56); nose tip to first dorsal fin—34.94, 
37.55 (36.28); nose tip to pelvic origin— 
28.24, 31.32 (29.69); nose tip to vent—30.20, 
33.99 (30.56); vent to anal fin-37.48, 41.76 
(40.10); vent to tail tip—65.84, 68.75 (66.15); 
first to second dorsal fin—10.68, 12.35 
(10.76); second dorsal fin to tail tip—33.63, 
36.59(36.11); pectoralfinlength—9.58, 11.98 
(11.98); pelvicfinlength—9.20, 10.85 (10.42); 
first dorsal fin base—7.28, 8.47 (7.99); first 
dorsal fin height—7.98, 8.85 (8.85); second 
dorsal fin base—6.90, 8.19 (7.81); second 
dorsal fin height—4.98, 8.01 (7.81); anal fin 
base—8.43, 11.03 (9.38); anal fin free mar- 
gin— 1.15, 1.78 (1.56); anal fin height— 1.92, 
3.30(3.30); subcaudal-14.41, 18.00(17.53); 
vertebral centra—176, 188. Morphometric 
data are compared with other species in ta- 
bles 1 to 28. The adult stage is illustrated in 
figure 35. In adults the epaulette is broken 
into three separate spots, rarely two, which 
are all black in color and are separated from 
each other by a cream-colored space. The rest 
of the dorsal surface is covered with small 
spots (less than half the diameter of the eye 
usually), especially the anterior part of the 
head. These spots are dark brown, with a 
slight greenish olive cast to them. The back- 
ground is a tan to light brownish color, also 
often with a greenish cast. In many cases the 
background has slightly darker areas, giving 
the suggestion of bands. The ventral surface 
shows a uniform white to cream color. Males 
reach sexual maturity between 510 and 
555mm TL. Distribution is shown in figure 
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Fig. 34. Hemiscyllium strahani Whitley. 
USNM 221701. 594mm, TL. Adult male. 


Fig. 35. Hemiscyllium trispeculare Richard- 
son. USNM 174069. 562mm, TL. Adult female. 
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Fig. 36. Distribution of Hemiscyllium strahani (circles) and H. trispeculare (triangles). Solid circle 
indicates primary type locality. 


36. Juveniles are unknown for this species. 
Usually found in shallow water. 

Discussion: Richardson (1843) originally 
described this species based upon a drawing 
he obtained from Lieut. Emery, made at Tur- 
tle Island, North West Australia. In 1843 he 
stated this might represent a new species, or 
just a variety of H. ocellatum. Richardson 
(1846) described a specimen he obtained from 
the Erebus and Terror Voyage. Based upon 
this specimen he concluded that this was def- 
initely a distinct species, and further de- 
scribed the species, and some of its intemal 
anatomy. Giinther (1870) considered the Er- 
ebus and Terror specimen (BMNH 1953.5. 
10.1) the type of the species. However, the 
real type of the species is the specimen upon 
which Emery’s drawing was made. That spec- 
imen was not saved. Since the Erebus and 
Terror specimen is the one upon which Rich- 
ardson (1846) redescribed the species, and 


definitely decided it was a distinct species, we 
consider it to be the neotype of the species, 
as recognized by Richardson (1846). Al- 
though the original specimen and drawing 
came from Turtle Island, North West Aus- 
tralia, the neotype from the Erebus and Ter- 
ror only carries the locality data of North 
West Australia. Since the type locality must 
agree with the primary type, now BMNH 
1953.5.10.1, the type locality for H. trispe- 
culare must be emended to the more general 
location of North West Australia coast. 

Etymology: Latin, tri, meaning three; and 
specularis, Latin, meaning to look; presum- 
ably in reference to the three “eye” spots on 
the shoulder of the species. 

Hemiscyllium species 
Figures 30, 37 

Material Examined: USNM 123025 (1 
female; 148mm); Indonesia: Irian Jaya(Dutch 



54 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 176 


New Guinea); Amsterdam Island, 0°21'S, 
132°10'E; 20 Sept. 1944; G. H. Penn. 

Diagnosis: Nose tip to eye distance more 
than 7.4 percent TL (less than 7.2 percent in 
all other species of Hemiscyllium ); body cov- 
ered with alternating white and black bands, 
no spots. 



Fig. 37. Hemiscyllium sp. USNM 123025. 
148mm, TL. Juvenile female. 


Description: Morphometric measure- 
ments for the only known specimen are as 
follows (as percentage of TL): nose tip to pec- 
toral origin— 15.54; nose tip to first gill slit— 
12.84; first to fifth gill slit—6.08; eye diam- 
eter—1.35; interorbital—6.08; nose tip to 
eye—7.43; nose tip to spiracle—8.11; nose 
tip to mouth—2.70; barbel—1.01; postoral 
fold — 1.3 5; nose tip to first dorsal fin—3 8.51; 
nose tip to pelvic origin —31.76; nose tip to 
vent—33.11; vent to anal fin—40.54; vent to 
tail tip—64.86; first to second dorsal fin— 
10.14; second dorsal fin to tail tip—33.78; 
pectoral fin length—9.46; pelvic fin length — 
8.78; first dorsal fin base—8.11; first dorsal 
fin height — 5.41; second dorsal fin base—8.11; 
second dorsal fin height—4.73; anal fin base— 
8.78; anal fin free margin—2.03; anal fin 
height —2.03; subcaudal—16.89; vertebral 
centra—185. Morphometric data are com- 
pared with other species in tables 1 to 28. 
Known from only one juvenile specimen. 
Very distinctive in the alternating black and 
white bands on dorsal surface of body (fig. 
37). Ventral surface pure white. Distribution 
is shown in figure 30. 

Discussion: Although known from only 
one specimen, this specimen is quite distinct 
from all other species where the juveniles are 
known (compare fig. 37 with figs. 26, 29, and 
32 —H.freycineti, hallstromi , and ocellatum , 
respectively). Although it is so distinctive, at 
the present time we cannot conclusively state 
whether or not it represents a distinct species, 
as juveniles of two described species are to- 
tally unknown. Although it does not appear 
to be similar to either of these species, the 
great transformation between juvenile and 
adult coloration makes it impossible to rule 
it out as a juvenile of one of these species. 
Intermediate specimens between this juve- 
nile and an adult must be obtained in order 
to show what species this juvenile belongs, 
whether it is one of the known species, or a 
new species. 

NOMINA DUBIA AND NOMINA NUDA 

Scyliorhinus russellianus Blainville, 1816, p. 121. 
Name only; assumed by Fowler (1941) to be 
based upon Bokee Sorrah Russell, 1803, p. 10, 
pl. 16; placed in synonymy of Chiloscyllium 
punctatum by Fowler (1941) without comment. 
Scyliorhinus unicolor Blainville, 1816, p. 121. 




NO: FAMILY HE 


the dmerences m dorsal 
7-001, Lectotype; C) H. 
AMS 1.5267. 
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TABLE 26 

Frequency Distribution of Anal Fin Free Margin Length as Percentage of Total Length 



0.46 

0.66 

0.86 

1.06 

1.26 

1.46 

1.66 

1.86 

2.06 




to 

to 

to 

to 

to 

to 

to 

to 

to 



Species 

0.65 

0.85 

1.05 

1.25 

1.45 

1.65 

1.85 

2.05 

2.25 

N 

X 

Chiloscyllium 












burmensis, new species 

— 

— 

— 

1 

— 

— 

— 

— 

— 

1 

1.22 

confusum, new species 

1 

6 

8 

7 

3 

— 

— 

— 

— 

25 

0.97 

griseum 

— 

— 

3 

2 

5 

1 

1 

— 

— 

12 

1.25 

hasselti 

1 

— 

6 

6 

2 

4 

— 

— 

— 

19 

1.34 

indicum 

1 

3 

3 

3 

— 

— 

— 

— 

— 

10 

0.87 

plagiosum 

- 

- 

- 

3 

5 

7 

5 

2 

2 

24 

1.60 

punctatum 

— 

— 

— 

2 

5 

4 

6 

— 


17 

1.52 

Hemiscyllium 












freycineti 

— 

- 

2 

3 

- 

2 

1 

— 

— 

8 

1.28 

hallstromi 

— 

— 

— 

2 

5 

2 

— 

— 

— 

9 

1.33 

ocellatum 

- 

- 

- 

5 

10 

3 

1 

1 

— 

20 

1.35 

species 

— 

— 

— 

— 

— 

— 

— 

1 

— 

1 

2.03 

strahani 

— 

— 

1 

— 

1 

— 

— 

— 

— 

2 

1.19 

trispeculare 

- 

- 

— 

1 

3 

2 

1 

— 

— 

7 

1.44 


Name only; placed in synonymy of Chiloscyl- 
lium griseum by Fowler (1941) without com- 
ment. 

Scyliorhinus variegatus Blainville, 1816, p. 121. 
Name only; placed in synonymy of Chiloscyl- 
lium colax (=C. indicum here) by Fowler (1941) 
without comment. 

Scyliorhinus dentatus Blainville, 1816, p. 121. 
Name only; placed in synonymy of Chiloscyl- 
lium colax (=C. indicum here) by Fowler (1941) 
without comment. 

Scyliorhinus lambarda Blainville, 1816, p. 121. 
Name only; placed in synonymy of Chiloscyl- 
lium colax(=C. indicum here) by Fowler (1941) 
without comment. 

SKELETAL ANATOMY 

The skeletal anatomy of the genera Hemi- 
scyllium and Chiloscyllium are illustrated in 
figures 39 through 56. Unless stated other- 
wise, the species illustrated is identical with 
all other species in that genus. 

Chondrocranium: Dorsal views of the 
chondrocrania of Chiloscyllium and Hemi- 
scyllium are shown in figures 39 and 40. 

In both genera there is one ventrally orig- 
inating medial rostral process pointing an- 
teriorly from the chondrocranium (we use the 
term rostral process rather than rostral car- 


tilage because this structure is actually a pro- 
cess projecting from the main chondrocra- 
nium rather than a distinct cartilage on its 
own; hence we believe it should be called a 
rostral process (see also Dingerkus, in prep.). 
In Chiloscyllium the rostral process is more 
elongated, projecting anterior to the nasal 
capsules. In Hemiscyllium it is shorter and 
stouter, barely projecting beyond the nasal 
capsules. 

The nasal capsules are very large in both 
genera. In Chiloscyllium they are more lat- 
erally enlarged, whereas in Hemiscyllium they 
are more anteriorly oriented and enlarged. 

In Chiloscyllium there are three separate 
major dorsal openings, a frontal fontanelle, 
a median fontanelle, and posteriorly one 
common endolymphatic foramen. In Hemi- 
scyllium there are only two major dorsal 
openings. The anterior fontanelle and me- 
dian fontanelle appear to have fused into one 
common anteromedian fontanelle. There is 
one common endolymphatic foramen, which 
is more laterally shaped than in Chiloscyl- 
lium. 

On the posterior edge of the chondrocra- 
nium in Hemiscyllium there is one poste- 
riorly pointing process projecting from the 



TABLE 27 

Frequency Distribution of Subcaudal Le ngth as Percentage of Total Length 

14 41 15.01 15.61 16.21 16.81 17.41 18.01 18.61 19.21 19.81 20.41 21.01 21.61 22.21 22.81 23.41 24.01 

to to to to to to to to to to to to to to to to to 

15 00 15.60 16.20 16.80 17.40 18.00 18.60 19.20 19.80 20.40 21.00 21.60 22.20 22.80 23.40 24.00 24.60 
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midline of the chondrocranium. The rest of 
the posterior edge is smooth. In Chiloscyl- 
lium there are six posteriorly pointing pro- 
cesses, all lateral to the midline of the chon- 
drocranium. 

The barbels have a thin rod of cartilage 
inside, which is distinct from the chondro- 
cranium but articulates to it ventrally. 

Pectoral Girdle: The pectoral girdles of 
Chiloscyllium and Hemiscyllium are shown 
in figures 41 and 42. They are drawn from a 
dorsal perspective except that the dorsal pro- 
cess of the scapula is bent and drawn poste- 
riorly oriented. 

The ventral bar of the scapula has an an- 
teriorly enlarged process. This process and 
region of the scapular bar is concave dorsally. 
The heart rests in this concavity. 

In Chiloscyllium the propterygium, me- 
sopterygium, and metapterygium are all 
elongated. The propterygium is about half the 
length of the mesopterygium and metapter- 
ygium which are about equal in length. The 
mesopterygium along its distal leading edge 
has a series of depressions into which the 
associated radial elements fit. There are three 
rows of radial elements. There are two series 
of radials articulating with the propterygium, 
eight series articulating with the mesopteryg- 
ium, and eleven series articulating with the 
metapterygium. The proximal radials of the 
second and third radial series are fused dis- 
tally. The proximal radials of the twentieth 
and twenty-first radial series are fused proxi- 
mally. The distal radials are paired in five 
series of radials. 

In Hemiscyllium the mesopterygium and 
metapterygium are elongated. The propteryg- 
ium is fused onto the mesopterygium, form- 
ing one Y-shaped cartilage, which we refer to 
as the mesopterygium, as it is the predomi- 
nant part of the cartilage. The distal leading 
edge of the mesopterygium is not grooved to 
fit the radials, as it is in Chiloscyllium. There 
are three rows of radials in most of the radial 
series. The propterygial portion of the me- 
sopterygium has one series of radials artic- 
ulating with it, the mesopterygium proper has 
nine series of radials articulating to it, and 
the metapterygium has 10 series of radials 
articulating with it. There are no fusions of 
the radials as there are in Chiloscyllium. The 
distal radials of five radial series are paired. 
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TABLE 28 


Frequency Distribution of Total Number of Vertebral Centra 


Species 

136 

to 

140 

141 

to 

145 

146 

to 

150 

151 

to 

155 
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to 

160 

161 

to 

165 

166 

to 

170 

171 

to 

175 

176 

to 

180 

181 

to 

185 

186 

to 

190 

191 

to 

195 

N 

X 

Chiloscyllium 
burmensis, new species 








1 





1 

176 

confusum, new species 

— 

2 

2 

4 

5 

4 

3 

3 

— 

— 

— 

— 

23 

158.2 

griseum 

— 

— 

— 

- 

5 

6 

3 

- 

- 

— 

— 

— 

14 

161.7 

hasselti 

— 

— 

— 

— 

2 

2 

5 

2 

— 

— 

— 

— 

11 

166.1 

. indicum 

— 

— 

— 

— 

— 

— 

4 

— 

— 

— 

— 

— 

4 

167 

plagiosum 

— 

— 

— 

— 

- 

1 

2 

1 

3 

1 

- 

- 

8 

173.9 

punctatum 

1 

- 

1 

1 

1 

1 

1 

— 

— 

— 

— 

— 

6 

154.7 


Hemiscyllium 

freycineti 

hallstromi 

ocellatum 

species 

strahani 

trispeculare 


- 3 3 6 190.8 

3 3 6 189.7 

1 3 3 7 189.7 

1 - - 1 185 

- 1 1 2 189.5 

1-3-4 184.3 


The dorsal processes of the scapula in both 
genera have small suprascapular cartilages 
associated with them dorsally. 

Pelvic Girdle: The pelvic girdles of Chi- 
loscyllium and Hemiscyllium are illustrated 
in figures 43 and 44. In both genera the pu- 
boischiatic bar is quite broad. There is an 
anteriorly pointing process on each of the lat- 
eral edges of the puboischiatic bar in both 
genera; however, in Hemiscyllium it is much 
more elongated and tapered. The posterior 
edge of the main puboischiatic bar is concave 
in Hemiscyllium and convex in Chiloscyl- 
lium. 

In both genera there are several small car- 
tilages anterior to the leading edge of the first 
radial. In most radial series there are two 
rows of radial elements. The inner row of 
elements is greatly elongated. In Chiloscyl- 
lium the outer radial elements are short. In 
Hemiscyllium some of the outer elements are 
quite elongated. In Hemiscyllium the first ra- 
dial series articulates directly with the pu- 
boischiatic bar, which has a greatly enlarged 
process for this articulation. In Chiloscyllium 
the first two radial series articulate with the 
puboischiatic bar. In Hemiscyllium there are 


17 radial series articulating with the metap- 
terygium. In Chiloscyllium there are 16 radial 
series articulating with the metapterygium. 
In males the last radial series becomes mod- 
ified into the clasper (see fig. 43). In Chiloscyl- 
lium the sixteenth and seventeenth radials 
are fused proximally. Also the fifteenth radial 
is weakly branched distally. 

Dorsal Fins: Dorsal fin skeletons of Chi- 
loscyllium and Hemiscyllium are shown in 
figures 45-48. In both genera there is a row 
of basal elements supporting both the first 
and second dorsal fins. These basal elements 
approach the vertebral column, but do not 
actually articulate with it. There are two rows 
of radial elements distal from the basals. 

In the first dorsal fin of Chiloscyllium there 
are 14 basal elements. The last basal element 
has grooves on the dorsal edge into which the 
radials articulate. There are 16 series of ra- 
dials. The first basal element is small, where- 
as the other basal elements are elongated. 

In the second dorsal fin there are 17 basal 
elements. The first three elements are small 
and the rest are elongated. The fourth, sixth, 
and seventh basals are forked proximally. The 
proximal part of the seventeenth basal ele- 











1983 


DINGERKUS AND DeFINO: FAMILY HEMISCYLLIDAE 


59 



Fig. 39. Dorsal view of the chondrocranium of Chiloscyllium punctatum, AMNH 49535. Anterior 
to left. 



Fig. 40. Dorsal view of the chondrocranium of Hemiscyllium ocellatum, AMNH 38151. Anterior 
to left. 


ment articulates with the distal part of the 
16th. There are 19 series of radials. 

In the first dorsal fin of Hemiscyllium there 
are 12 basal elements, all of which are elon- 
gated. There are 13 series of radials. The 
twelfth and thirteenth are fused proximally. 
The distal elements of the sixth and seventh 


radial series have pieces broken off of them 
into extra elements. 

The second dorsal fin has 14 basal ele- 
ments, of which the first is small, and the 
third has a proximal expansion which makes 
it T-shaped. The last basal element has dorsal 
grooves into which the radials articulate. 
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Fig. 41. Pectoral girdle and fin skeleton of Chiloscyllium punctatum , AMNH 49535. Dorsal view 
except dorsal process of scapula drawn bent posteriorly. Right pectoral fin not drawn. 



Fig. 42. Pectoral girdle and fin skeleton of Hemiscyllium ocellatum, AMNH 38151. Annotations as 
for figure 41. Anterior to top. 


There are 14 series of radials, most of which 
have two rows of elements. There are four 
series in which the distal elements have pieces 
broken off of them, producing extra elements. 


In Chiloscyllium the first few vertebral cen- 
tra under the first dorsal fin still have ribs, 
whereas in Hemiscyllium the ribs end ante- 
rior to the first dorsal fin. 
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Fig. 43. Pelvic girdle and fin skeleton of Chiloscylliumpunctatum, AMNH 49535. Dorsal view, right 
pelvic fin not drawn. 



Fig. 44. Pelvic girdle and fin skeleton of Hemiscyllium ocellatum, AMNH 38151. Dorsal view, right 
pelvic fin not drawn. 


Anal Fin: The anal fins of Chiloscyllium 
and Hemiscyllium are illustrated in figures 
49 and 50. 

There are no basal elements in the anal fin 
skeletons of either genus. There are usually 


three rows of radial elements. They are small 
in the most distal as well as the most proximal 
rows. In the median row they are elongated. 
In both genera the more caudal series of ra- 
dials overlap some of the caudal fin radials. 
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Fig. 45. First dorsal fin skeleton of Chiloscyllium punctatum, AMNH 49535. Lateral view. Anterior 
to left. 



Fig. 46. Second dorsal fin skeleton of Chiloscyllium punctatum, AMNH 49535. Lateral view. An- 
terior to left. 


In Chiloscyllium there are about 28 series 
of radials. In Hemiscyllium there are about 
21 series of radials. 

Caudal Fin: Caudal fins and anal fins are 
illustrated in figures 49 and 50. 

The caudal fin skeleton is formed by a sin- 
gle row of radial elements on both the dorsal 
and ventral sides of the vertebral centra. In 
both genera the ventral radials are longer and 
broader, usually with an enlargement in the 
middle of each radial. In the ventral row of 
Chiloscyllium some of the radials fuse in the 
middle. The ventral row also starts more an- 


teriorly than the dorsal row, and underlies 
the anal fin somewhat. In Chiloscyllium there 
are usually more dorsal radials than there are 
ventral ones. In Hemiscyllium the dorsal and 
ventral radials are usually in equal numbers. 
Radial series vary from about 50 to 70. In 
both genera the ventral elements basically 
match up with the centra, one radial row per 
centrum. 

Gill and Hyoid Arches: The gill and 
hyoid arches of various species are illustrated 
in figures 51 to 56. 

In general, in all species the basihyal is 
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Fig. 47. First dorsal fin skeleton of Hemiscyllium ocellatum, AMNH 38151. Lateral view. Anterior 
to left. 



//wm 





Fig. 48. Second dorsal fin skeleton of Hemiscyllium ocellatum, AMNH 38151. Lateral view. Anterior 
to left. 


broader than it is long. The ceratohyal is long, 
bent, and robust. The epihyal is modified into 
a functional hyomandibula, and is short and 
robust. In some species there is one, or some- 
times two, small basibranchial elements. The 
basibranchial plate is robust with a long ta- 
pering posterior process. There are two small 
pairs of cartilages, one lying between the first 
ceratobranchial and the basihyal, the second 
in close proximity to the articulation between 
the second ceratohyal and the second hypo- 
branchial. There is no first hypobranchial pair. 
The first, second, third, and sometimes the 
fourth ceratobranchials have posterior pro- 
cesses that articulate with the following cer- 


atobranchial, which often has an anterior 
process for the articulation with these pos- 
terior processes. The fifth ceratobranchial 
proximally has an articulation to the basi- 
branchial plate. Distally it has a small pos- 
terior process. Epibranchials 1, 2, 3, and 4 
are short and robust. Distally they have a 
groove into which the pharyngobranchials ar- 
ticulate. Pharyngobranchials 1, 2, and 3 are 
long and thin with large posterior processes 
that articulate with the distal part of the fol- 
lowing epibranchial. Pharyngobranchials 4 
and 5 and epibranchial 5 are fused together 
into one y-shaped cartilage. 

In Chiloscyllium confusum (fig. 51) the hy- 
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Fig. 49. Anal and caudal fin skeletons of Chi- 
loscyllium punctatum, AMNH 49535. Lateral 
view. Anterior to left. 

pobranchial 2 pair are long and thin, and 
proximally they meet near the midline be- 
tween the right and left third ceratobranchi- 
als. They do not approach the basibranchial 
plate. Hypobranchials 3 and 4 are long and 
thin, with hypobranchial 4 being shorter than 
2 and 3. Both hypobranchials 3 and 4 artic- 
ulate to the basibranchial plate, which has 
grooves on the anterior edge for this articu- 
lation. Chiloscyllum burmensis and C. gri- 
seum have gill and hyoid arches virtually in- 
distinguishable from C. confusum (specimens 



Fig. 50. Anal and caudal fin skeletons of Hem- 
iscyllium ocellatum, AMNH 38151. Lateral view. 
Anterior to left. 

USNM 202672 and USNM 221688, respec- 
tively). There are no other basal elements. 

Chiloscyllium hasselti has all three hypo- 
branchials thin and about equally long. As in 
C. confusum, hypobranchials 2 meet near the 
midline without articulating to the basi- 
branchial plate. Both hypobranchials 3 and 
4 articulate with the basibranchial plate. Hy- 
pobranchials 3 articulate with an anterior 
process off of the basibranchial plate. The 
hypobranchials 4 articulate into deep grooves 
into the basibranchial plate (fig. 52). There 
are no other basal elements. 
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Fig. 51. Gill and hyoid arches of Chiloscyllium confusum, new species, paratype, AMNH 44127. 
Dorsal view, anterior to top, left dorsal elements have been opened up laterally, and right cerato-, 
epi-, and pharyngo-branchial and hyal elements are not illustrated. Abbreviations: BBP—basibranchial 
plate; BH—basihyal; CBl — first ceratobranchial; CB2 — second ceratobranchial; CB3—third ceratobran- 
chial; CB4—fourth ceratobranchial; CB5 —fifth ceratobranchial; CH—ceratohyal; EBl—first epibran- 
chial; EB2—second epibranchial; EB3—third epibranchial; EB4—fourth epibranchial; EH—epihyal 
(modified into a functional hyomandibula); HB2—second hypobranchial; HB3—third hypobranchial; 
HB4—fourth hypobranchial; PBl—first pharyngobranchial; PB2—second pharyngobranchial; PB3 — 
third pharyngobranchial; PB4, 5, EB5—the element composed of the fusions of pharyngobranchials 4 
and 5 and the fifth epibranchial. 
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Chiloscyllium indicum (fig. 53) has all three 
pairs of hypobranchials thin and about the 
same length. Hypobranchials 2 meet at the 
midline between the third ceratobranchials. 
Hypobranchials 3 meet at the midline just 
anterior to the basibranchial plate without 
articulating to it. Hypobranchials 4 articulate 


to the basibranchial plate into shallow 
grooves, which are just lateral to a slight me- 
dian anterior process of the basibranchial 
plate. There are no other basal elements. 

In Chiloscyllium plagiosum (fig. 54) the 
second hypobranchials meet at the midline 
as in other species. Hypobranchials 3 artic- 
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Fig. 53. Gill and hyoid arches of Chiloscyllium indicum, CAS 48269. Annotations as for figure 51. 


ulate onto a small basibranchial element 
which is just anterior to the basibranchial 
plate. This element has two grooves on its 
anterior edge for the hypobranchials to artic- 


ulate into. The fourth hypobranchials are 
somewhat bent, and articulate onto shallow 
grooves in the basibranchial plate. 

Chiloscyllium punctatum (fig. 55) has the 
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Fig. 54. Gill and hyoid arches of Chiloscyllium plagiosum, CAS 15845. Annotations as for figure 
51. 


third hypobranchials articulating onto a small 
cartilage anterior to the basibranchial plate. 
This basibranchial element does not have ar- 


ticular grooves for the hypobranchials as C. 
plagiosum has. There is also often another 
small basibranchial element next to this larg- 
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Fig. 55. Gill and hyoid arches of Chiloscyllium punctatum, AMNH 49535. Annotations as for figure 
51. 


er one. The fourth hypobranchials articulate 
onto the basibranchial plate, which has two 
slight lateral processes for this articulation. 

Within Chiloscyllium therefore we see 
transformations wherein the small basi- 
branchial elements are reduced and lost, the 
hypobranchials get longer and move back- 
ward to articulate with the basibranchial plate, 
and the basibranchial plate forms structures 


for these articulations with the hypobranchi- 
als. 

Hemiscyllium ocellatum (fig. 56) has gill 
and hyoid arches virtually identical with those 
found in H. freycineti, hallstromi, strahani, 
and trispeculare (specimens SU(CAS) 26798 
and CU 24992; USNM 40024; USNM 
221701; and USNM 17406, respectively). 

Hemiscyllium differs from Chiloscyllium 


Fig. 56. Gill and hyoid arches o: 
51. 


in having a basihyal which has a 1 
anterior process. The basibranc 
relatively wide as in Chiloscylli\ 
a median posterior process whicl 
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Fig. 57. Frontal and lateral views of a tooth 
of Chiloscyllium confusum, new species, OSU 
1507. Anterior lower tooth shown. 


atobranchials, but do not articulate with the 
basibranchial plate. Hypobranchials 3 and 4 
articulate with the basibranchial plate, how- 
ever the basibranchial plate does not have 
any grooves or processes for this articulation. 
The fifth ceratobranchial is more robust than 
it is in Chiloscyllium. The complex consisting 
of the fusion of pharyngobranchials 4 and 5 
and epibranchial 5 is longer and more slender 
than it is in Chiloscyllium. 

Teeth: A tooth of Chiloscyllium confusum 
is illustrated in figure 57. All species of Chilo- 
scyllium have virtually the same tooth mor- 
phology. Each tooth has a median cusp and 
two smaller lateral cusps. The erupted part 
of the tooth angles backward from the base 
at about 45°. The posterior teeth are some- 
what flatter and broader than the anterior 
ones. 

A tooth of Hemiscyllium ocellatum, illus- 
trated in figure 58, is representative of teeth 
in all species of Hemiscyllium. The teeth are 
similar to those of Chiloscyllium except that 
the median cusp is shorter, and the teeth 
overall are flatter and broader. The posterior 
teeth are somewhat shorter and broader. As 
in Chiloscyllium, the erupted part of the tooth 
angles backward from the base at about 45°. 

DERMAL DENTICLES 

The dermal denticles of Chiloscyllium bur- 
mensis, new species are illustrated in figures 
59 and 60. They are about as broad as long 


A 


I-1 

1 mm 

Fig. 58. Frontal and lateral views of a tooth 
of Hemiscyllium ocellatum, AMNH 44016. An- 
terior lower tooth shown. 

with a strong median keel and two fairly strong 
keels at the lateral edges. 

In Chiloscyllium confusum, new species 
there is a pronounced difference in the dermal 
denticles of juveniles and adults (compare 
figs. 61 and 62 with 63 and 64). In juveniles 
the denticles are widely spaced (fig. 61), 
whereas in adults the denticles are closely 
packed in a regular pattern (fig. 63). The ju- 
venile denticles (fig. 62) are longer than broad, 
with a fairly strong median keel, but no lateral 
keels. The adult denticles (fig. 64) are broad- 
er, the median keel is stronger, and there are 
strong keels at the lateral edges of each den- 
ticle. Sometimes there are weaker midlateral 
keels between the median keel and the two 
outer lateral keels (see fig. 63). 

In Chiloscyllium griseum (figs. 65 and 66) 
the denticles are quite broad. The median 
keel is long and strong. There are two lateral 
keels which are also strong. There are occa- 
sionally very weak midlateral keels. 

The denticles of C. hasselti (figs. 69 and 
70) are much like those of C. confusum. They 
have a median keel and two lateral keels. Like 
C. confusum they sometimes have an extra 
pair of midlateral keels. In juveniles (figs. 67 
and 68) the denticles are more widely spaced. 
They are also much longer than broad, and 
the lateral keels are weak. The median keel 
is strong and relatively long. There are no 
midlateral keels in the juveniles. 

Chiloscyllium indicum has denticles which 
are much longer than broad (figs. 71,72, and 
73). They have a strong median keel and two 
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Fig. 61. Dermal denticle pattern of Chiloscyllium confusum, new species, AMNH 44127, juvenile 
paratype. Anterior to top right. Scale bar equals 100 /x. 



Fig. 62. Single dermal denticle of Chiloscyllium confusum, new species, AMNH 44127, juvenile 
paratype. Anterior to top right. Scale bar equals 20 fi. 
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Fig. 63. Dermal denticle pattern of Chiloscyllium confusum, new species, USNM 202674, adult 
paratype. Anterior to left. Scale bar equals lmm. 



Fig. 64. Single dermal denticle of Chiloscyllium confusum, new species, USNM 202674, adult para- 
type. Anterior to left. Scale bar equals 100 n. 
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Fig. 65. Dermal denticle pattem of Chiloscyllium griseum, USNM 221688, subadult. Anterior to 
top. 100X. Note several denticles just in the process of erupting from the skin. 



Fig. 66. Enlarged view of several denticles of Chiloscyllium griseum, USNM 221688, subadult. 
Anterior to top. 250X. Note denticle just to lower left of central one in the process of erupting from the 
skin. 



Fig. 68. Single dermal denticle of Chiloscyllium hasselti, CAS 33856, juvenile. Anterior to right. 
Scale bar equals 40 y. 
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Fig. 72. Dermal denticle pattem at the lateral dermal ridge of Chiloscyllium indicum, CAS 48269, 
subadult. Anterior to bottom. 50X. 
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Fig. 73. Enlarged view of modified dermal denticles at the lateral dermal ridge of Chiloscyllium 
indicum, CAS 48269, subadult. Anterior to bottom. Scale bar equals 100 fi. 



Fig. 74. Lateral view of dermal denticles of Chiloscyllium indicum, CAS 48269, subadult. Anterior 
to left. Scale bar equals 100 m- 
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Fig. 75. Dermal denticle pattern of Chiloscyllium plagiosum, CAS 15845, subadult. Anterior to left. 
Scale bar equals 200 p. 


Fig. 76. Single dermal denticle of Chiloscyllium plagiosum, CAS 15845, subadult. Anterior to left. 
Scale bar equals 40 p . 
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Fig. 77. Dermal denticle pattern at the lateral dermal ridge of Chiloscyllium plagiosum, CAS 15845, 
subadult. Anterior to left. Scale bar equals 200 /x. Note modified dermal denticles as in C. indicum. 



Fig. 78. Lateral view of dermal denticles of Chiloscylliumplagiosum, CAS 15845, subadult. Anterior 
to left. Scale bar equals 100 /i. 






Fig. 80. Single dermal denticle of Chiloscyllium punctatum, AMNH 44013, adult. Anterior to left. 
Scale bar equals 100 /x. 
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Fig. 81. Dermal denticle pattem of Hemiscyllium freycineti, SU(CAS) 26798, subadult. Anterior to 
top left. Scale bar equals 100 /i. 



Fig. 82. Single dermal denticle of Hemiscyllium freycineti, SU(CAS) 26798, subadult. Anterior to 
top left. Scale bar equals 100 / 1 . 
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Fig. 83. Dermal denticle pattern of Hemiscyllium freycineti, CU 24992, adult. Anterior to right. 
Scale bar equals 400 /*. 



Fig. 84. Single dermal denticle of Hemiscyllium freycineti, CU 24992, adult. Anterior to bottom 
right. Scale bar equals 100 y. 




Fig. 86. Dermal denticle pattern of Hemiscyllium ocellatum, AMNH 44016, adult. Anterior to top 
left. Scale bar equals 400 y . 
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Fig. 87. Single dermal denticle of Hemiscyllium ocellatum, AMNH 44016, adult. Anterior to left. 
Scale bar equals 100 /j,. 


Fig. 88. Lateral view of dermal denticles of Hemiscyllium ocellatum, AMNH 44016. Anterior to 
right. Scale bar equals 100 / i . 
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Fig. 90. Single dermal denticle of Hemiscyllium trispeculare, USNM 174069, adult. Anterior to top 
left. Scale bar equals 100 /u. 
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Fig. 91. Dermal denticle pattern of Hemiscyllium strahani, USNM 221701, adult. Anterior to bot- 
tom. Scale bar equals 400 y. 



Fig. 92. Single dermal denticle of Hemiscyllium strahani, USNM 221701, adult. Anterior to bottom. 
Scale bar equals 200 y. 





1983 


DINGERKUS AND DeFINO: FAMILY HEMISCYLLIDAE 


89 


weaker lateral keels. On the sides of the body 
where their lateral dermal ridges are, there 
are rows of denticles which have a different 
morphology (fig. 72). In closeup (fig. 73) these 
denticles are much larger, shorter, and broad- 
er. Instead of a median keel, there is a twin 
pair of median keels. There are lateral keels 
at the very edges of the denticles, and there 
are also a number (from two to three pairs) 
of extra lateral keels on the two lateral sur- 
faces. These extra keels are usually fairly low 
and short. In a lateral view of the denticles 
(fig. 74), from where the base of the denticle 
erupts from the skin, it first narrows to form 
a “neck.” This neck then enlarges to form the 
head of the denticle. This head flattens out, 
and is almost horizontal to the skin. In most 
species the denticles in lateral view look like 
those of C. indicum in figure 74. 

In C. plagiosum the denticles look much 
like those of C. indicum (figs. 75 and 76). The 
denticles are longer than broad, with two lat- 
eral and one median keel. The median keel 
usually continues almost the whole length of 
the denticle. In the areas of the lateral dermal 
ridges on the sides of the body, the dermal 
denticles are modified, as in C. indicum (fig. 
77). The morphology of these modified der- 
mal denticles is almost identical with those 
in C. indicum. Presumably they produce the 
lateral dermal ridges on the sides of the body; 
they are found on no other part of the body 
in these two species, and are not found in any 
other species. In lateral view (fig. 78), the 
denticle heads of C. plagiosum are not almost 
horizontal to the skin as they are in other 
species. Rather, the heads project upward at 
almost a 45° angle from the skin. 

In C. punctatum the denticles are much 
longer than broad (figs. 79 and 80). They have 
a median keel extending almost the entire 
length of the denticle, and there are two lat- 
eral keels. 

In the juveniles of Hemiscyllium freycineti 
the denticles are not arranged in uniform rows 
(fig. 81). The denticles in the juveniles have 
a low median keel, and two weak midlateral 
keels (fig. 82). In adults (fig. 83) the denticles 
are arranged in uniform rows. In the adults 
the denticles have the median keel and mid- 
lateral keels more pronounced (fig. 84). 

Denticles of H. ocellatum juveniles look 


much like those of H.freycineti juveniles ex- 
cept that there are two pairs of lateral keels 
(fig. 85). In adults, these keels become more 
pronounced (figs. 86 and 87) and also become 
broader and more tapered. In lateral view (fig. 
88) the denticles are similar to those of Chi- 
loscyllium but the necks are much shorter. As 
in Chiloscyllium , the heads are almost par- 
allel to the skin. 

The denticles of H. hallstromi are similar 
to those of H. ocellatum. They have a median 
keel which extends about half the length of 
the denticle. There are two pairs of lateral 
keels. The denticles (fig. 89) are shorter and 
broader than those of H. ocellatum. 

Hemiscyllium trispeculare has denticles 
which have a weak median keel and two pairs 
of midlateral keels (fig. 90). These denticles 
are virtually indistinguishable from those of 
juvenile H. ocellatum. 

Hemiscyllium strahani has denticles which 
are shorter and broader than those of the oth- 
er species (figs. 91 and 92). Besides the me- 
dian keel, they have two pairs of midlateral 
keels, and a pair of lateral keels. 

DISCUSSION OF 
INTERRELATIONSHIPS WITHIN 
THE HEMISCYLLIDAE 

We define the Hemiscyllidae as monophy- 
letic based upon the following synapomor- 
phies: possession of a complete postoral fold, 
and the anal fin base virtually contiguous with 
the caudal fin. We place them in the Orec- 
tolobiformes because of the following char- 
acters (synapomorphies for the Orectolobi- 
formes): possession of narial barbels, nasal 
groove continuing into mouth, a single rostral 
process originating on the ventral side of the 
chondrocranium, and having both an ante- 
rior fontanelle and median fontanelle in the 
chondrocranium (which are sometimes fused 
into one long anteromedian fontanelle). At 
present we cannot place the relationships of 
the Hemiscyllidae within the Orectolobi- 
formes, as the interrelationships within Orec- 
tolobiformes have not been analyzed. After 
this has been done the familial status of 
Hemiscyllidae may need to be altered (Din- 
gerkus, in prep.). 

Within Hemiscyllidae the genus Hemi- 
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scyllium can be defined as being monophy- 
letic based upon the following derived char- 
acters: the propterygium is fused onto the 
mesopterygium in the pectoral fin (see pages 
57-58), the narial barbel length is less than 
10 percent of the head length, the nose tip to 
mouth length is less than 3 percent of TL, the 
distance from the vent to origin of the anal 
fin is more than 38 percent of TL, and nose 
tip to first gill slit distance is less than 13.3 
percent of TL. The genus Chiloscyllium can 
be defined as monophyletic by possessing less 
than 180 vertebral centra, a strong mid-dor- 
sal ridge that extends from the back of the 
head onto the tail, fourth and fifth gill open- 
ings that meet dorsally and ventrally, and a 
projection on the posterior border of the spi- 
racular opening, pointing into the spiracle. 

Primitively, Chiloscyllium has dermal 
denticles that are much longer than broad, 
each denticle having one long median keel, 
and sometimes two weak keels at its lateral 
edge (see dermal denticle section above). This 
can also be seen as an ontogenetic change: 
species with more complex denticles have the 
primitive condition in juveniles. The gill 
arches (see gill and hyoid arch section above) 
primitively have the third hypobranchials not 
articulating with the basibranchial plate and 
there is a small basibranchial element be- 
tween the third hypobranchials and the ba- 
sibranchial plate. 

Chiloscyllium plagiosum and C. indicum, 
as sister species, share lateral dermal ridges 
on the body, and specially modified dermal 
denticles on these dermal ridges (see above). 
The dermal denticles covering the rest of the 
body and the gill arches are of the primitive 
Chiloscyllium type (see above), except that 
C. indicum has lost the small basibranchial 
element. Because of these lateral dermal 
ridges, Gill (1862) placed C. indicum into its 
own genus of Synchismus. In all other re- 
spects it is a typical Chiloscyllium ; therefore, 
Regan (1908) and Garman (1913) considered 
the genus to be a synonym under Chiloscyl- 
lium. Fowler (1941), however, maintained 
Synchismus as a subgenus because of its dis- 
tinctive lateral dermal ridges. But C. pla- 
giosum also shares this unique character, and 
since C. plagiosum is the type species of Chi- 
loscyllium, the name Synchismus cannot be 


maintained as a subgeneric name for this sis- 
ter-species group. Hence, we maintain Syn- 
chismus as a synonym of Chiloscyllium. At 
present we do not feel that any other subge- 
neric names need to be assigned within the 
genus Chiloscyllium. 

The remaining species of Chiloscyllium— 
punctatum, hasselti, griseum, confusum, and 
burmensis— form a group based upon the fol- 
lowing shared characters: the hypobranchial 
3 elements project backward to almost (or 
fully) touching the basibranchial plate, the 
basibranchial element being greatly reduced 
(or absent), and the adults being uniform in 
color dorsally, having lost any juvenile color 
or patterns. Their relationships are dia- 
grammed in figure 93. The C. hasselti-gri- 
seum-confusum-burmensis group is defined 
by having the third hypobranchials articu- 
lating with the basibranchial plate, the ab- 
sence of basibranchial elements, and dermal 
denticles as broad as long. Chiloscyllium has- 
selti is the sister group of C. confusum and 
burmensis based upon the presence of mid- 
lateral keels on the dermal denticles, and C. 
confusum and C. burmensis are sister species 
based upon the strong midlateral keels on 
their dermal denticles. 

Within the genus Hemiscyllium anatomi- 
cal characters and morphometric measure- 
ments yield no information on their inter- 
relationships. Color pattern appears to yield 
some information as there is an ontogenetic 
change in the color pattern from juveniles to 
the adults for the species where juveniles are 
known. All known juveniles start with vir- 
tually the same color pattem (see figs. 26, 29, 
and 32). Thus, species maintaining a color 
pattem similar to the juveniles are presumed 
more primitive, and more complicated adult 
pattems are considered more derived con- 
ditions. Thus H. hallstromi and H. ocella- 
tum, which cannot be differentiated as they 
maintain about the same amount of juvenile 
color pattem, form an unresolved trichotomy 
with a group including H. freycineti, trispe- 
culare, and strahani. Within this group a se- 
quential series of sister groups are formed by 
the species H. freycineti, H. trispeculare, and 
H. strahani (fig. 93), as determined by their 
increasing complexity of adult color pattern. 

Dermal denticles also specify similar re- 
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Fig. 93. Cladogram of interrelationships of the species in the genera Hemiscyllium and Chiloscyllium. 


lationships. Juveniles have much longer, 
rounder denticles, while most adults have 
shorter and more angular denticles. The adults 
also usually have the keels more pronounced. 
H. ocellatum most nearly maintains the ju- 
venile, presumed primitive, condition in 
adults. Hemiscyllium hallstromi also main- 
tains much of this juvenile condition, but not 


so much as in H. ocellatum, therefore making 
it more derived than H. ocellatum. As with 
color pattern, the dermal denticles of H.frey- 
cineti, H. trispeculare, and H. strahani show 
a sequential series of more angular denticles 
and more pronounced keels, which presum- 
ably indicate more derived conditions. 
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